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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a seal member 
excellent in tensile strength, etc. by using a composition 
obtained by crosslinking a crystalline polyolefin resin and 
an ethylene/o-olefin/nonconjugated polyene copolymer 
rubber by dynamic heat treatment. 
SOLUTION: The ethylene/n-olefin/nonconjugated 
polyene copolymer rubber is obtained by the random 
copolymerization of ethylene with a 3-20C D-olefin and 

a noncorijugated polyene in the presence of a _ ^;f.^? r (!? ?l^. r 9 V + ' 

metallocene catalyst, comprises ethylene units and Q- " T "^°^ 6 > 

olefin units in a molar ratio of 40/60 to 95/5, and has an 
iodine value of 1-50 and an intrinsic viscosity of 1.0-10 
dl/g as measured in decalin at 135° C. The member is 
made from a composition obtained by dynamically heat- 
treating a thermoplastic elastomer composition 
comprising 90-40 pts.wt. above copolymer rubber and 
10-60 pts.wt. crystalline polyolefin under conditions of 
the formula. In the formula, T is the resin temperature 
(° C) at the exit of the die of an extruder; X is the 

diameter (mm) of the extruder screw; Y is the maximum shear rate (sec-1) exerted in the 
extruder; and Z is an extrusion rate (kg/h). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] crystallinity — polyolefin resin — ( — A — ) — ten - 60 — weight — the section — 
ethylene — a carbon number — three - 20 — an alpha olefin — and — disconjugate polyene — 
from — becoming — ethylene - an alpha olefin - disconjugate polyene — a copolymer — rubber 
— (— B — ) — 90 - 40 — weight — the section — [— (— A — ) — and — (— B — ) — the 
sum total — the 100 weight sections — it is .] It is the thermoplastic-elastomer constituent 
with which it was constituted and the bridge was constructed over this ethylene, alpha olefin, 
and disconjugate polyene copolymer rubber (B). ** — since — This ethylene, alpha olefin, and 
disconjugate polyene copolymer rubber (B) It is obtained by carrying out random 
copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the disconjugate 
polyene to the bottom of existence of a metallocene system catalyst. (1) the unit drawn from (a) 
ethylene, and the unit drawn from the alpha olefin of the (b) carbon numbers 3-20 the limiting 
viscosity [eta] measured in the decalin which it contains by the mole ratio of 40 / 60 - 95/5 
[(a) /(b)], and (2) iodine numbers are 1-50, and is (3) 135 degree C — 1.0 - 10 dl/g — it is — 
and this thermoplastic-elastomer constituent — degree type: — [Equation 1] 5.5 < 2.2 Log 
X+Log Y-Log Z+ (T-180) / 100< 6.5 (T among Formula) it is the resin temperature (degree C) in 
the dice outlet of an extruder, and X is the diameter of a screw of an extruder (mm), Y is the 
highest shear rate (sec~1) received within an extruder, and Z is an extrusion outlet (kg/h). The 
seal member for automobiles which consists of a thermoplastic-elastomer-olefin constituent 
characterized by being manufactured by heat-treating dynamically according to the conditions 
shown. 

[Claim 2] The limiting viscosity by which said ethylene, alpha olefin, and disconjugate polyene 
copolymer rubber (B) are measured with (4) above (3) [eta], The limiting viscosity [eta] the 
ethylene content which is the same weight average molecular weight (based on light scattering 
measurement) as the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber 
which it has limiting viscosity [eta] blank measured in the decalin which is 135 degrees C of the 
70-mol straight chain ethylene propylene rubber which is % The seal member for automobiles 
according to claim 1 whose ratios [geta*] (=[eta]/[eta] blank) are 0.2-0.95. 
[Claim 3] the intensity ratio D (T****/T****) of T**** to T**** [ in / in said ethylene, alpha 
olefin, and disconjugate polyene copolymer rubber (B) / a (5) 13 C~NMR spectrum ] — 0.5 or 
less — it is — (6) 13 C-NMR spectrum and degree type: — [Equation 2] B value = [POE] /(2- 
[PE] - [PO]) 

([PE] is the content mole fraction of the unit drawn from (a) ethylene in random-copolymer 
rubber among a formula. [PO]) it is the content mole fraction of the unit drawn from the (b) 
alpha olefin in random-copolymer rubber, and the number of alpha olefin ethylene chains to the 
total number of diad (dyad) chains in random-copolymer rubber comes out of [POE] 
comparatively, from — the seal member for automobiles according to claim 2 whose B values 
calculated are 1.00-1.50 and whose glass transition temperature (Tg) called for by (7) DSC is - 
50 degrees C or less. 

[Claim 4] The seal member for automobiles according to claim 1 manufactured by heat-treating 
dynamically under existence of a cross linking agent. 
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[Claim 5] The seal member for automobiles according to claim 4 said whose cross linking agent is 
organic peroxide. 

[Claim 6] The seal member for automobiles given in any 1 term of claims 1-5 which contain the 
softener (C) of the 2-100 weight section, and/or the inorganic bulking agent (D) of the 2-100 
weight section to the total quantity 100 weight section of said crystalline polyolefin resin (A), and 
ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B). 

[Claim 7] The seal member for automobiles given in any 1 term of claims 1-5 which are glass run 
channels. 

[Claim 8] They are the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber 
which serves as crystalline polyolefin resin (A) 10-60 weight sections from the alpha olefin and 
disconjugate polyene of ethylene and carbon numbers 3-20. It is obtained by carrying out random 
copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the disconjugate 
polyene to the bottom of existence of a metallocene system catalyst. (1) the unit drawn from (a) 
ethylene, and this unit drawn from the alpha olefin of the (b) carbon numbers 3-20 It contains by 
the mole ratio of 40 / 60 - 95/5 [(a) /(b)], and (2) iodine numbers are 1-50. (— three — ) — 135 
— degree C — a decalin — inside — measuring — having — limiting viscosity — [ — eta — ] — 
1.0 - ten — dl/g — it is — ethylene - an alpha olefin - disconjugate polyene — a copolymer — 
rubber — (— B — ) — 90 - 40 — weight — the section — [ — ( — A — ) — and — (— B — ) — 
the sum total — the 100 weight sections — it is . ] ** — degree type: — [Equation 3] 5.5 < 2.2 
Log X+Log Y-Log Z+ (T-180) / 100< 6.5 (T among Formula) it is the resin temperature (degree 
C) in the dice outlet of an extruder, and X is the diameter of a screw of an extruder (mm), Y is 
the highest shear rate (sec-1) received within an extruder, and Z is an extrusion outlet (kg/h). 
The manufacture approach of the seal member for automobiles characterized by manufacturing a 
thermoplastic-elastomer-olefin constituent and fabricating this in a desired configuration by 
heat-treating dynamically under existence of a cross linking agent according to the conditions 
shown. 



[Translation done.] 



[JP,2001-011247,A] 1/19 v 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the seal member for automobiles which is 
excellent in seal nature tensile strength and whenever [ breaking extension ] in more detail about 
the seal member for automobiles which consists of thermoplastic elastomer olefin. 
[0002] 

[Description of the Prior Art] In the car of an automobile, various seal members, such as a glass 
run channel, a weather strip, various boots, and a ridge mall, are used. Among those, although, as 
for most, the rubber of a vulcanization mold is used, lightweight and recyclable thermoplastic 
elastomer is beginning to be used for the part from viewpoints, such as improvement in fuel 
consumption, in recent years. 

[0003] However, conventional thermoplastic elastomer olefin had the fault that whenever 
[ rubber elasticity, tensile strength, and breaking extension ] was inferior, compared with 
vulcanized rubber. Since the seal nature which is the most important engine performance as seal 
components was inferior when especially rubber elasticity is inferior, it became a big problem, 
and the amelioration was called for strongly. 

[0004] this invention persons completed a header and this invention for the seal member for 
automobiles which is excellent in whenever [ seal nature, tensile strength, and breaking 
extension ] using specific ethylene, alpha olefin, and disconjugate polyene copolymer rubber 
which carried out the polymerization using the catalyst of a metallocene system being obtained, 
as a result of inquiring that the above problems should be solved. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention solves the trouble accompanying the 
above conventional techniques, and aims at offering the seal member for automobiles which is 
excellent in whenever [ seal nature, tensile strength, and breaking extension ]. 
[0006] 

[Means for Solving the Problem] This invention includes the following invention. 
( — i — ) — crystallinity — polyolefin resin — ( — A — ) — ten - 60 — weight — the section — 
ethylene — a carbon number — three - 20 — an alpha olefin — and — disconjugate polyene — 
from — becoming — ethylene - an alpha olefin - disconjugate polyene — a copolymer — rubber 
— (— B — ) — 90 - 40 — weight — the section ~ [— (— A — ) — and — (— B — ) — the 
sum total — the 100 weight sections — it is .] It is the thermoplastic-elastomer constituent 
with which it was constituted and the bridge was constructed over this ethylene, alpha olefin, 
and disconjugate polyene copolymer rubber (B). ** — since — This ethylene, alpha olefin, and 
disconjugate polyene copolymer rubber (B) It is obtained by carrying out random 
copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the disconjugate 
polyene to the bottom of existence of a metallocene system catalyst. (1) the unit drawn from (a) 
ethylene, and the unit drawn from the alpha olefin of the (b) carbon numbers 3-20 It contains by 
the mole ratio of 40 / 60 - 95/5 [(a) /(b)], (2) iodine numbers are 1-50, and the limiting viscosity 
[eta] measured in the decalin which is (3) 135 degree C is 1.0 - 10 dl/g, and this thermoplastic- 
elastomer constituent is degree type: [0007]. 
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[Equation 4] 5.5 < 2.2 Log X+Log Y-Log Z+ (T-180) / 100< 6.5 (T among Formula) it is the resin 
temperature (degree C) in the dice outlet of an extruder, and X is the diameter of a screw of an 
extruder (mm), Y is the highest shear rate (sec-1) received within an extruder, and Z is an 
extrusion outlet (kg/h). The seal member for automobiles which consists of a thermoplastic- 
elastomer-olefin constituent characterized by being manufactured by heat-treating dynamically 
according to the conditions shown. 

[0008] (ii) Limiting viscosity by which said ethylene, alpha olefin, and disconjugate polyene 
copolymer rubber (B) are measured with (4) above (3) [eta], The limiting viscosity [eta] the 
ethylene content which is the same weight average molecular weight (based on light scattering 
measurement) as the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber 
which it has limiting viscosity [eta] blank measured in the decalin which is 135 degrees C of the 
70-mol straight chain ethylene propylene rubber which is % The seal member for automobiles 
given in the above (i) whose ratios [geta*] (=[eta]/[eta] blank) are 0.2-0.95. 
[0009] (iii) the intensity ratio D (T****/T****) of T**** to T**** [ in / in said ethylene, alpha 
olefin, and disconjugate polyene copolymer rubber (B) / a (5) 13 C-NMR spectrum ] — 0.5 or 
less — it is — (6) 13 C-NMR spectrum and degree type: — [Equation 5] B value = [POE] /(2- 
[PE] - [PO]) 

([PE] is the content mole fraction of the unit drawn from (a) ethylene in random-copolymer 
rubber among a formula. [PO]) it is the content mole fraction of the unit drawn from the (b) 
alpha olefin in random-copolymer rubber, and the number of alpha olefin ethylene chains to the 
total number of diad (dyad) chains in random-copolymer rubber comes out of [POE] 
comparatively, from — the seal member for automobiles given in the above (ii) whose B values 
calculated are 1.00-1.50 and whose glass transition temperature (Tg) called for by (7) DSC is - 
50 degrees C or less. 

[0010] (iv) Seal member for automobiles given in the above (i) manufactured by heat-treating 
dynamically under existence of a cross linking agent. 

(v) Seal member for automobiles given in the above (iv) said whose cross linking agent is organic 
peroxide. 

(vi) Seal member for automobiles given in either of aforementioned (i) - (v) which contains the 
softener (C) of the 2-100 weight section, and/or the inorganic bulking agent (D) of the 2-100 
weight section to the total quantity 100 weight section of said crystalline polyolefin resin (A), and 
ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B). 

[001 1] (vii) The above (i) which is a glass run channel Seal member for automobiles given in 
either of - (v). 

Crystalline polyolefin resin (A) 10-60 weight sections, (viii) They are the ethylene, the alpha 
olefin, and disconjugate polyene copolymer rubber which consists of the alpha olefin and 
disconjugate polyene of ethylene and carbon numbers 3-20. It is obtained by carrying out random 
copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the disconjugate 
polyene to the bottom of existence of a metallocene system catalyst. (1) the unit drawn from (a) 
ethylene, and the unit drawn from the alpha olefin of the (b) carbon numbers 3-20 It contains by 
the mole ratio of 40 / 60 - 95/5 [(a) /(b)], and (2) iodine numbers are 1~50. (— three — ) — 135 
— degree C — a decalin — inside — measuring — having — limiting viscosity — [ — eta — ] — 
1.0 - ten — dl/g — it is — ethylene - an alpha olefin - disconjugate polyene — a copolymer — 
rubber — (— B — ) — 90 - 40 — weight — the section — [— (— A — ) — and — (— B — ) — 
the sum total — the 100 weight sections — it is . ] It is ** Degree type: [0012] 
[Equation 6] 5.5 < 2.2 Log X+Log Y-Log Z+ (T-180) / 100< 6.5 (T among Formula) it is the resin 
temperature (degree C) in the dice outlet of an extruder, and X is the diameter of a screw of an 
extruder (mm), Y is the highest shear rate (sec-1) received within an extruder, and Z is an 
extrusion outlet (kg/h). The manufacture approach of the seal member for automobiles 
characterized by manufacturing a thermoplastic-elastomer-olefin constituent and fabricating this 
in a desired configuration by heat-treating dynamically under existence of a cross linking agent 
according to the conditions shown. 
[0013] 

[Embodiment of the Invention] Hereafter, the seal member for automobiles of this invention is 
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explained concretely. The seal member for automobiles of this invention consists of crystalline 
polyolefin resin (A), and ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B), 
and consists of a thermoplastic-elastomer-olefin constituent with which the bridge was 
constructed over this ethylene, alpha olefin, and disconjugate polyene copolymer rubber (B). 
[0014] The thermoplastic-elastomer constituent used for this invention may contain the softener 
(C) of the 2-100 weight section, and/or the inorganic bulking agent (D) of the 2-100 weight 
section to the total quantity 100 weight section of the aforementioned crystalline polyolefin resin 
(A), and ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B). 
[0015] Moreover, the thermoplastic-elastomer constituent used for this invention is 
manufactured at least by crystalline polyolefin resin (A) and the approach of heat-treating 
dynamically ethylene, an alpha olefin, and disconjugate polyene copolymer rubber (B) under 
existence of a cross linking agent, and, as for said cross linking agent, it is desirable that it is 
organic peroxide. 

(Thermoplastic-elastomer-olefin constituent) 

[0016] The crystalline polyolefin resin (A) used for crystalline polyolefin resin (A) this invention 
consists of a crystalline amount solid-state product of macromolecules obtained by carrying out 
the polymerization of one sort or two sorts or more of monooleflns by either the high pressure 
process or the low voltage method. As such resin, isotactic and syndiotactic monoolefin polymer 
resin is mentioned, for example. These typical resin can come to hand commercially. 
[0017] Specifically as a suitable raw material olefin of crystalline polyolefin resin (A), they are 
ethylene, a propylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene, and the 2-methyl - 
1. - A propene, 3-methyl -1 - A pentene, 4-methyl -1 - A pentene, 5-methyl -1 - A hexene etc. 
is mentioned. These olefins are independent, or two or more sorts are mixed and they are used. 
[0018] A polymerization format does not interfere, no matter what format [ polymerization ] a 
random mold or a block type may also adopt, if a resin-like object is obtained. These crystalline 
polyolefin resin may be used independently, and may be combined two or more sorts and may be 
used. As for the crystalline polyolefin resin (A) used for this invention, it is usually desirable 
0.01 -lOOg / that 10 minutes (ASTM D1238-65T, 230 degrees C) of MFRs are in the range for 
0.05 - 50g / 10 minutes especially. 

[0019] Crystalline polyolefin resin (A) has the role which raises the fluidity and thermal 
resistance of a constituent, this invention — setting — crystalline polyolefin resin (A) — the 
total quantity 100 weight section of crystalline polyolefin resin (A), and ethylene, an alpha olefin 
and disconjugate polyene copolymer rubber (B) — receiving — 10-60 weight section — 15 - 
55 weight section comes out comparatively preferably, and it is used. When crystalline polyolefin 
resin (A) is used at an above rate, while excelling in rubber elasticity, the thermoplastic- 
elastomer-olefin constituent excellent in fabrication nature is obtained, and the seal member for 
automobiles excellent in seal nature is obtained. 

[0020] The ethylene, the alpha olefin, and disconjugate polyene copolymer rubber (B) used for 
ethylene, an alpha olefin, and disconjugate polyene copolymer rubber (B) this invention are 
obtained by carrying out random copolymerization of ethylene, the alpha olefin of carbon 
numbers 3-20, and the disconjugate polyene to the bottom of existence of a metallocene system 
catalyst which is mentioned later. 

[0021] As ethylene, an alpha olefin, and disconjugate polyene copolymer rubber (B), what has the 
long-chain branch-type molecular structure is desirable. As an alpha olefin of said carbon 
numbers 3-20 For example, a propylene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 
1-nonene, 1-decene, 1-undecene, 1-dodecen, 1-tridecenoic, 1 -tetra-decene, 1-pentadecene, 1- 
hexa decene, 1-heptadecene, 1-octadecene, 1-nonadecen, 1~ray KOSEN, A 3-methyl-1-butene, 
3-methyl-1 -pentene, 3-ethyl-1 -pentene, A 4-methyl~1 -pentene, 4-methy|-1 -hexene, 4, and 4- 
dimethyl-1 -hexene, 4 and 4-dimethyl-1 -pentene, a 4~ethyl-1 -hexene, a 3-ethyl-1 -hexene, 9- 
methyl-1 -decene, 1 1-methyl-1-dodecen, 12~ethyl-1 -tetra-decene, and these combination are 
mentioned. 

[0022] Among these, as an alpha olefin which constitutes long-chain branch-type ethylene, an 
alpha olefin, and disconjugate polyene copolymer rubber, the alpha olefin of carbon numbers 3-10 
is desirable, and a propylene, 1-butene, 1-hexene, 1-octene, etc. are used especially preferably. 
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[0023] The disconjugate polyene which constitutes long-chain branch-type ethylene, an alpha 
olefin, and discoruugate polyene copolymer rubber is discoruugate polyene to which one carbon- 
carbon double bond in which a polymerization is possible exists in 1 intramolecular with a 
metallocene system catalyst among carbon-carbon double bonds. The chain-like polyene whose 
both ends are vinyl groups is not contained in such discoruugate polyene. When one of two or 
more vinyl groups is an end vinyl group, as for other vinyl groups, what takes the structure of the 
internal olefin instead of an end is desirable. As such disconjugate polyene, an aliphatic series 
polyene and an alicycle group polyene are mentioned. 

[0024] As said aliphatic series polyene, specifically 1, 4-hexadiene, The 3-methyl -1, 4- 
hexadiene, the 4-methyl -1, 4-hexadiene, The 5-methyl -1, 4-hexadiene, 4-ethyl -1, 4- 
hexadiene, The 3 and 3-dimethyl -1, 4-hexadiene, the 5-methyl -1, 4-heptadiene, 5-ethyl -1, 4- 
heptadiene, the 5-methyl -1, 5-heptadiene, The 6-methyl -1, 5-heptadiene, 5-ethyl -1, 5- 
heptadiene, 1, 6-OKUTA diene, the 4-methyl -1, 4-OKUTA diene, the 5-methyl -1, 4-OKUTA 
diene, 4-ethyl -1, 4-OKUTA diene, 5-ethyl -1, 4-OKUTA diene, The 5-methyl -1, 5-OKUTA 
diene, the 6-methyl -1, 5-OKUTA diene, 5-ethyl -1, 5-OKUTA diene, 6-ethyl -1, 5-OKUTA 
diene, The 6-methyl -1, 6-OKUTA diene, the 7-methyl -1, 6-OKUTA diene, 6-ethyl -1, 6- 
OKUTA diene, the 6-propyl -1, 6-OKUTA diene, 6-butyl -1, 6-OKUTA diene, the 4-methyl -1, 
4-nonadiene, The 5-methyl -1, 4-nonadiene, 4-ethyl -1, 4-nonadiene, 5-ethyl -1, 4~nonadiene, 
the 5-methyl -1, 5-nonadiene, The 6-methyl -1, 5-nonadiene, 5-ethyl -1, 5-nonadiene, 6-ethyl - 
1, 5-nonadiene, the 6-methyl -1, 6-nonadiene, The 7-methyl -1, 6-nonadiene, 6-ethyl -1, 6- 
nonadiene, 7-ethyl -1, 6-nonadiene, the 7-methyl -1, 7~nonadiene, The 8-methyl -1, 7- 
nonadiene, 7-ethyl -1, 7-nonadiene, The 5-methyl -1, 4-deca diene, 5-ethyl -1, 4~deca diene, 
The 5-methyl -1, 5-deca diene, the 6-methyl -1, 5-deca diene, 5-ethyl -1, 5-deca diene, 6- 
ethyl -1, 5-deca diene, The 6-methyl -1, 6-deca diene, 6-ethyl -1, 6-deca diene, The 7-methyl 
-1, 6-deca diene, 7-ethyl -1, 6-deca diene, The 7-methyl -1, 7-deca diene, the 8-methyl -1, 7~ 
deca diene, 7-ethyl -1, 7-deca diene, 8-ethyl -1, 7-deca diene, The 8-methyl -1, 8-deca diene, 
the 9-methyl -1, 8-deca diene, 8-ethyl -1, 8-deca diene, the 6-methyl -1, 6-undeca diene, the 
9-methyl -1, 8-undeca diene, etc. are mentioned. 

[0025] Moreover, the polyene which consists of an alicycle part which has one unsaturated bond, 
and a chain-like part which has internal olefin association as said alicycle group polyene is 
suitable, for example, can mention 5-ethylidene-2-norbornene, 5-isopropylidene-2-norbornene, 
6-chloro methyl-5-isopropylidene-2-norbornene, etc. Moreover, trien, such as 2, 3- 
diisopropylidene-5-norbornene, and 2-ethylidene-3Hsopropylidene-5-norbornene, etc. can be 
mentioned. Also among these disconjugate polyene, especially 5-ethylidene-2-norbornene, 1, and 
4-hexadiene etc. is desirable. These disconjugate polyene is independent, or can be combined 
two or more sorts and can be used. 

[0026] long-chain branch-type the ethylene, the alpha olefin, and disconjugate polyene 
copolymer rubber (B) preferably used by this invention — ( — it is called "copolymer rubber (B)" 
below.) — it has the following properties. 

(1) ethylene — / — an alpha olefin — a component — a ratio — a copolymer — rubber — ( — B 
— ) — ( — a — ) — ethylene — from — leading — having — a unit — ( — b — ) — a carbon 
number — three - 20 — an alpha olefin (an "alpha olefin" may only be called hereafter) — from 

— leading — having — a unit — 40 — / — 60 - 95 — / — five — desirable — 55 — / — 45 - 
90 — / — ten — [ — ( — a — ) — / — ( — b — ) — ] — a mole ratio — containing — **** . Such 
the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber of an ethylene 
component / alpha olefin component ratio are excellent in low-temperature flexibility and heat- 
resistant all. 

[0027] (2) the iodine number which is one index of the amount of disconjugate polyene 
components of iodine number copolymer rubber (B) — 1-50 — it is 5-40 preferably. The 
ethylene, the alpha olefin, and disconjugate polyene copolymer rubber which has the above iodine 
numbers have a quick vulcanization rate, and high-speed vulcanization is possible for it. 
(3) Limiting viscosity [eta] 

The limiting viscosity [eta] measured in the 135-degree C decalin of copolymer rubber (B) is 1.5 

- 5 dl/g still more preferably 1.2 to 6 dl/g preferably 1.0 to 10 dl/g. 
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[0028] (4) geta* geta* of value long-chain branch-type copolymer rubber (B) a value — 0.2 to 
0.95 — desirable — 0.4 to 0.9 — it is 0.5-0.85 still more preferably. This geta* A value is defined 
by the degree type. 
[0029] 

[Equation 7] geta* =[eta]/[eta] blank (here, [eta] is limiting viscosity measured above (3), [eta] 
blank has the same weight average molecular weight (based on light scattering measurement) as 
the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber of the limiting viscosity 
[eta], and an ethylene content is the limiting viscosity of the 70-mol straight chain ethylene 
propylene rubber which is %.) 

geta* of ethylene, an alpha olefin, and discoojugate polyene copolymer rubber It is shown that 
long-chain branching is formed into a molecule as a value is 0.95 or less. In addition, a geta* 
value can be measured by the approach of a publication to JP,3-14045,B. Furthermore, 'as for 
copolymer rubber (B) long-chain branch-type [ this ], it is desirable to fill following property (5) - 
(7). 

[0030] (5) As for especially the ratio D (T****/T****) of T**** to T**** in the 13C-NMR 
spectrum of D value copolymer rubber (B) on the strength (area), it is [ 0.5 or less ] desirable 
that it is 0.3 or less. 

[0031] In addition, the intensity ratio D value of this random-copolymer rubber changes with 
classes of alpha olefin which constitutes random-copolymer rubber. Here, T**** and T**** in 
13 C-NMR spectrum are CH2 in the unit drawn from an alpha olefin, respectively. CH2 which is 
two kinds from which it is peak intensity, and the location to the 3rd class carbon differs as 
shown below It means. 
[0032] 
[Formula 1] 

R R R R 

I I II 

-C-CHj -CH 2 -C- -CH a -C-CH 2 -C - 
I I I I 

H H H H 

T a 0 T a a 

[0033] It can ask for the intensity ratio D of random-copolymer rubber as follows. It is 13 C- 
NMR spectrum of random-copolymer rubber JEOL-GX270 by JEOL Co., Ltd. The mixed solution 
of hexachlorobutadiene / d6-benzene ~2 / 1 (volume ratio) of 5 % of the weight of sample 
concentration is measured on d6~benzene (128 ppm) criteria in 67.8MHz and 25 degrees C using 
an NMR measuring device. 

[0034] Analysis of 13 C-NMR spectrum was fundamentally performed according to phosphorus 
DEMAN Adams's proposal (Analysis Chemistry, 43, p.1245 (1971)), and J.C.Randall (Review 
MacromolecularChemistry Physics, C29,201 ,(1 989)). Here, The aforementioned intensity ratio D 
is more concretely explained taking the case of ethylene, 1-butene and the 7-methyl -1, and 6- 
OKUTA diene copolymer rubber. With 13 C-NMR spectrum of this ethylene, 1-butene and 7- 
methyl -1, and 6-OKUTA diene copolymer rubber, it is 39-40 ppm. The appearing peak is 31-32 
ppm to T**** again. The appearing peak belongs to T****. 

[0035] An intensity ratio D is computed by the integral value (area) ratio of each peak part. Thus, 
the called-for intensity ratio D is considered to be the scale which shows the rate that 1 and 2 
addition reaction occurs following 2 of the rate that generally 2 and 1 addition reaction occurs 
following 1 of 1-butene, and 2 addition reaction, or 1-butene, and 1 addition reaction, therefore, 
the joint direction of an alpha olefin (1-butene) is so irregular that this intensity ratio D value is 
large — it is ******(ing). Conversely, it is shown that the joint direction of an alpha olefin is so 
regular that a D value is small, if regularity is high, chains will tend to gather, and reinforcement 
etc. excels [ tend ] and is desirable [ random-copolymer rubber ]. 

[0036] In addition, although said intensity ratio D has obtained the random-copolymer rubber 
which is 0.5 or less in this invention by carrying out copolymerization of ethylene, an alpha olefin, 
and the disconjugate polyene using the specific 4th group (titanium group) metallocene system 
catalyst so that it may mention later For example, even if it carries out copolymerization of 
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ethylene, 1-butene, and the 7-methyl -1 and 6-OKUTA diene to the bottom of existence of the 
5th group metallocene system catalysts, such as vanadium Said intensity ratio D cannot obtain 
the ethylene, 1-butene and the 7-methyl -1, and 6-OKUTA diene copolymer rubber which are 
0.5 or less. This is the same also about alpha olefins other than 1-butene. 

[0037] (6) B value copolymer rubber (B) — 13C-NMR spectrum and degree type: — [Equation 8] 
B value = [POE] /(2- [PE] - [PO]) 

( — among a formula, [PE] is the content mole fraction of the unit drawn from (a) ethylene in 
random-copolymer rubber, [PO] is the content mole fraction of the unit drawn from the (b) alpha 
olefin in random-copolymer rubber, and the number of alpha olefin ethylene chains to the total 
number of diad (dyad) chains in random-copolymer rubber comes out of [POE] comparatively. It 
is desirable for B values calculated from) to be 1.00-1.50. 

[0038] This B value is an index showing the distribution condition of the ethylene and the alpha 
olefin in copolymer rubber, and can be calculated based on a report of J.C.Randall 
(Macromolecules, 15, 353 (1982)), J.Ray and others (Macromolecules, 10, and 773) (1977). It is 
shown that ethylene or the block-chain of an alpha olefin becomes short, distribution of ethylene 
and an alpha olefin is uniform, and presentation distribution of copolymer rubber is narrow, so 
that the aforementioned B value is large. In addition, presentation distribution of copolymer 
rubber becomes large, so that B value becomes smaller than 1.00, and [ the narrow copolymer 
rubber of presentation distribution ], such copolymer rubber may not fully discover physical 
properties, such as reinforcement, when a bridge is constructed. 

[0039] In addition, in this invention, the random-copolymer rubber said whose B values are 1.00- 
1.50 by carrying out copolymerization of ethylene, an alpha olefin, and the disconjugate polyene 
using the specific 4th group (titanium group) metallocene system catalyst has been obtained so 
that it may mention later, but even if it carries out copolymerization of ethylene, an alpha olefin, 
and the disconjugate polyene to the bottom of existence of a titanium system non-metallocene 
system catalyst, the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber which 
has B value of said range cannot be obtained, for example. 

[0040] (7) As for the glass transition temperature (Tg) measured by DSC (differential scanning 
calorimeter) of glass-transition-temperature copolymer rubber (B), it is desirable that it is -50 
degrees C or less. The thermoplastic-elastomer constituent excellent in low-temperature 
flexibility can be obtained from the random-copolymer rubber whose glass transition temperature 
(Tg) is -50 degrees C or less. In addition, compared with the copolymer rubber (EPDM) of this 
random-copolymer rubber, ethylene, an alpha olefin, ethylene and a propylene with the same 
presentation ratio of disconjugate polyene, and ENB, the ethylene, the alpha olefin, and 
disconjugate polyene copolymer rubber used for this invention, for example, the random- 
copolymer rubber of ethylene, 1-butene, and ethylidene norbornene (ENB), has a low glass 
transition temperature (Tg) about 5-10 degrees C, and it has the description which is excellent 
in a low-temperature property. 

[0041] The above long-chain branch-type copolymer rubber (B) is manufactured by carrying out 
random copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the 
disconjugate polyene to the bottom of existence of a specific metallocene system catalyst. The 
metallocene system catalyst used for this invention may be formed from the compound [C] 
which is not limited, for example, reacts with a metallocene compound [A], and an organic 
aluminum oxy compound [B] and/or a metallocene compound [A], and forms an ion pair 
especially except containing a metallocene compound [A]. Moreover, it may be formed from an 
organoaluminium compound [D] with a metallocene compound [A] and the compound [C] which 
forms an organic aluminum oxy compound [B] and/or an ion pair. The component used in case a 
metallocene system catalyst is formed in below is explained. As said metallocene compound [A], 
it is following general formula (I): [0042]. 
[Formula 2] 



[JP.2001 



011247.A] 



7/19 ^— v 




4 



(I) 
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[0043] It comes out and the compound shown is mentioned. In said formula (I), it is the 
transition-metals atom of the 4th group (titanium group) of a periodic table, and M is titanium, a 
zirconium, and a hafnium and, specifically, is a zirconium especially preferably. R1 It is the 
hydrocarbon group of carbon numbers 1-6, and, specifically, they are a methyl group, an ethyl 
group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, and tert. - Alkyl 
groups, such as butyl, n-pentyl radical, a neopentyl radical, n-hexyl group, and a cyclohexyl 
radical; alkenyl radicals, such as a vinyl group and a propenyl radical, etc. are mentioned. The 
carbon combined with the indenyl group has [ among these ] the desirable alkyl group of the 1st 
class, the alkyl group of carbon numbers 1-4 is still more desirable, and especially a methyl group 
and an ethyl group are desirable. 

[0044] R2, R4, and R5 And R6 the same — or — different from each other — **** — a 
hydrogen atom, a halogen atom, or R1 ******** — it is the hydrocarbon group of the shown 
carbon numbers 1~6. Halogen atoms are a fluorine, chlorine, a bromine, and iodine here. R3 It is 
the aryl group of carbon numbers 6-16. This aryl group may be permuted by the hydrocarbon 
group and/or the organic silyl radical of said halogen atom and carbon numbers 1-20. Specifically 
as an aryl group, a phenyl group, alpha-naphthyl group, beta-naphthyl group, an anthracenyl 
group, a phenan tolyl group, a pyrenyl radical, an acenaphtyl radical, a phenalenyl radical, the 
ASEAN TORIRENIRU radical, a tetrahydro naphthyl group, an indanyl radical, a biphenylyl radical, 
etc. are mentioned. A phenyl group, a naphthyl group, an anthracenyl group, and a phenan tolyl 
group are [ among these ] desirable. 

[0045] moreover, as a hydrocarbon group of the carbon numbers 1-20 which are the 
substituents of this aryl group For example, a methyl group, an ethyl group, a propyl group, butyl, 
a hexyl group, A cyclohexyl radical, an octyl radical, a nonyl radical, the dodecyl, a ray KOSHIRU 
radical, Alkyl groups, such as a norbornyl radical and an adamanthyl radical, a vinyl group, a 
propenyl radical, Alkenyl radicals, such as a cyclohexenyl group, benzyl, a phenylethyl radical, 
arylated alkyl radicals, such as a phenylpropyl radical, and R3 ******** — the illustrated aryl 
group — And the aryl group of the carbon numbers 6-20, such as a tolyl group, a dimethylphenyl 
radical, a trimethyl phenyl radical, an ethyl phenyl group, a propyl phenyl group, a methyl naphthyl 
group, and a benzyl phenyl group, etc. is mentioned. 

[0046] Moreover, as an organic silyl radical, a trimethylsilyl radical, a triethyl silyl radical, a 
triphenyl silyl radical, etc. are mentioned. X1 And X2 They are the same or the hydrocarbon 
group of said carbon numbers 1-20 which may be different from each other and may be 
permuted by the hydrogen atom, said halogen atom, or said halogen atom, an oxygen content 
radical, or a sulfur content radical. 

[0047] Moreover, specifically as an oxygen content radical, ary|-C1-20-alkoxy groups, such as 
aryloxy group; phenyl methoxy groups, such as an alkoxy group; phenoxy group of the carbon 
numbers 1-20, such as hydroxyl, a methoxy group, an ethoxy radical, a propoxy group, and 
butoxy one, a methylphenoxy radical, a dimethyl phenoxy group, and a naphthoxy radical, and a 
phenylethoxy radical, etc. are mentioned. 

[0048] The substituent which specifically permuted the oxygen of said oxygen content radical by 
sulfur as a sulfur content radical; A methyl sulfonyloxy radical, A trifluoromethane sulfonyloxy 
radical, a phenylsulfonyloxy radical, A benzyl sulfonyloxy radical, a p-toluenesulfonyloxy radical, a 
trimethyl benzene sulfonyloxy radical, A TORIISO butylbenzene sulfonyloxy radical, p- 
chlorobenzene sulfonyloxy radical, Sulfonyloxy radicals, such as a pentafluorobenzene 
sulfonyloxy radical; A methyl sulfonyl group, Sulfonyl groups, such as a phenyl sulfonyl group, a 
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benzenesulphonyl radical, a p-toluenesulfonyl group, a trimethyl benzenesulphonyl radical, and a 
pentafluoro benzenesulphonyl radical, etc. are mentioned. 

[0049] It is X1 among these. And X2 It is desirable that it is the hydrocarbon group of a halogen 
atom or carbon numbers 1-20. Y The divalent hydrocarbon group of carbon numbers 1-20, the 
divalent halogenated hydrocarbon radical of carbon numbers 1-20, a divalent silicon content 
radical, a divalent germanium content radical, -0-, -CO-, and - S- -SO- -S02- -NR7- -P 
(R7H and - P (O) and (R7)- -BR7- or -AIR7- (here) R7 A hydrogen atom, said halogen atom, 
the hydrocarbon group of said carbon numbers 1-20, or the hydrocarbon group of the carbon 
numbers 1-20 permuted by said one or more halogen atoms is expressed, it is — concrete — a 
methylene group, a dimethyl methylene group, and ethylene — Dimethyl ethylene, a trimethylene 
radical, a tetramethylen radical, 1, 2-cyclo hexylene radical, Alkylidene radicals, such as alkylene 
group; cyclohexylidene radicals, such as 1 and 4-cyclo hexylene radical; A diphenylmethylene 
radical, The divalent hydrocarbon group of the carbon numbers 1-20, such as aryl alkylene 
groups, such as a diphenylethylene radical; The halogenated hydrocarbon radical which 
halogenated the divalent hydrocarbon group of said carbon numbers 1-20, For example, chloro 
methylene; A methyl silylene radical, a dimethyl silylene radical, a diethyl silylene radical, A JI (n- 
propyl) silylene radical, a JI (i-propyl) silylene radical, a JI (cyclohexyl) silylene radical, A 
methylphenyl silylene radical, a diphenyl silylene radical, a JI (p-tolyl) silylene radical, Alkyl 
silylene radicals, such as a JI (p-chlorophenyl) silylene radical, an alkyl aryl silylene radical. An 
aryl silylene radical, tetramethyl - Alkyl disilyl radicals, such as 1, 2-disilyl radical, the tetra- 
phenyl -1, and 2-disilyl radical, Divalent silicon content radicals, such as an alkyl— aryl— disilyl 
radical and an aryl disilyl group; the divalent germanium content radical which permuted the 
silicon of said divalent silicon content radical by germanium is mentioned. 

[0050] It is desirable that it is a divalent silicon content radical or a divalent divalent germanium 
content radical, as for Y, it is still more desirable that it is a divalent silicon content radical, and 
it is [ among these ] desirable that they are especially an alkyl silylene radical, an alkyl. aryl 
silylene radical, or an aryl silylene radical. 

[0051] The example of the metallocene compound shown by said general formula (I) below is 
shown, rac-dimethyl silylene-screw (2-methyl-4-phenyl-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(alpha-naphthyl)-1Hndenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(beta-naphthyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(1-anthracenyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methy|-4-(2-anthracenyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methy|-4-(9-anthracenyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(9-phenan tolyl)-1Hndenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(p-fluoro phenyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(pentafluorophenyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methyl-4-(p-chlorophenyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methy|-4-(m-chlorophenyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methy|-4-(o-chlorophenyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-methy|-4-(2, 4~dichlorophenyl) phenyl-Hndenyl) zirconium 
dichloride, rac-dimethyl silylene-screw (2-methyl-4-(p-BUROMO phenyl)-1~indenyl) zirconium 
dichloride, rac-dimethyl silylene-screw (2-methyl-4-(p-tolyl)-1-indenyl) zirconium dichloride, 
rac-dimethyl silylene-screw (2-methyl-4-(m-tolyl)-1-indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-methyl-4-(o-tolyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene- 
screw (2~methyl-4-(2, 6-dimethylphenyl)-Hndenyl) zirconium dichloride, rac-dimethyl silylene- 
screw (2-methyl-4-(p-ethyl phenyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw 
(2-methy|-4-(p-isopropyl phenyl)-Hndenyl) zirconium dichloride, rac-dimethyl silylene-screw 
(2-methyl-4-(p-benzyl phenyl)-Hndenyl) zirconium dichloride, rac-dimethyl silylene-screw (2- 
methyl-4-(p-biphenylyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-methyl- 
4-(m-biphenylyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-methyl-4-(p- 
trimethylsilyl phenyl)-1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-methyl-4- 
(m-trimethylsilyl phenyl)- 1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-pheny|- 
4-phenyl-1 -indenyl) zirconium dichloride, rac-diethyl silylene-screw (2-methyl-4-pheny|-1- 
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indenyl) zirconium dichloride, rac~G (isopropyl) silylene-screw (2-methy|-4-phenyl-1 -indenyl) 
zirconium dichloride, rac~G (n-butyl) silylene-screw (2-methyl-4-phenyl-1 -indenyl) zirconium 
dichloride, rac-dicyclohexyl silylene-screw (2-methy|-4-phenyl-1 -indenyl) zirconium dichloride, 
rac-methylphenyl silylene-screw (2-methyl-4-pheny|-1 -indenyl) zirconium dichloride, rac- 
diphenyl silylene-screw (2-methyl-4~pheny|-1 -indenyl) zirconium dichloride, rac-JI (p-tolyl) 
silylene-screw (2-methyl~4-pheny|-1 -indenyl) zirconium dichloride, rac-JI (p-chlorophenyl) 
silylene-screw (2-methy|-4-pheny|-1 -indenyl) zirconium dichloride, rac-methylenebis (2-methyl- 
4-phenylH -indenyl) zirconium dichloride, rac-ethylene-screw (2-methy|-4-phenyl~1 -indenyl) 
zirconium dichloride, rac-dimethylgermirene-screw (2-methyl-4-phenyl-1 -indenyl) zirconium 
dichloride, rac-dimethyl SUTANIREN-screw (2-methy|-4-pheny|-1 -indenyl) zirconium dichloride, 
rac-dimethyl silylene-screw (2-methyl-4-pheny|-1 -indenyl) zirconium jib ROMIDO rac-dimethyl 
silylene-screw (2-methyl-4-phenyl-1 -indenyl) zirconium dimethyl, rac-dimethyl silylene-screw 
(2~methy|-4-pheny|-1 -indenyl) zirconium methyl chloride, rac-dimethyl silylene-screw (2- 
methy|-4-phenyl-1 -indenyl) zirconium chloride S02 Me, rac-dimethyl silylene-screw (2~methy|- 
4-phenyl-1 -indenyl) zirconium chloride OS02 M e, rac-dimethyl silylene-screw (2-ethyl-4- 
phenyl-1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-ethyl-4-(alpha-naphthyl)- 
1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-ethy|-4-(beta-naphthyl)-1- 
indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-ethyl-4-(2-methyl-1-naphthyl)-1- 
indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-ethyl-4-(5-acenaphtyl)-1 -indenyl) 



zirconium dichlori 
zirconium dichlori 
zirconium dichlori 
zirconium dichlori 
zirconium dichlori 
zirconium dichlor 
zirconium dichlori 
zirconium dichlori 
zirconium dichlor 
zirconium dichlor 
zirconium dichlor 
zirconium dichlor 
zirconium dichlori 
zirconium dichlori 
zirconium dichlori 
zirconium dichlori 
zirconium dichloi 
zirconium dichlori 
zirconium dichlori 
dichloride, rac~di 
dichloride, rac-di 



de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethy 
de, rac-dimethyl 



silylene-screw (2-ethyl-4-(9-anthracenyl)-1 -indenyl) 
silylene-screw (2~ethyl-4-(9-phenan tolyl)— 1 -indenyl) 
silylene-screw (2-ethyl-4-(o-methylphenyl)-1 -indenyl) 
silylene-screw (2-ethy|-4-(m-methylphenyl)-1 -indenyl) 
silylene-screw (2-ethy|-4-(p-methylphenyl)-1 -indenyl) 
silylene-screw (2-ethyl~4-(2, 3-dimethylphenyl)-1 -indenyl) 
silylene-screw (2-ethyl~4-(2, 4-dimethylphenyl)-1 -indenyl) 
silylene-screw (2~ethyl-4-(2, 5-dimethylphenyl)-1 -indenyl) 
silylene-screw (2-ethyl~4-(2, 4, 6-trimethyl phenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(o-chlorophenyl)-1 -indenyl) 
silylene-screw (2-ethy|-4-(m-chlorophenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(p-chlorophenyl)-1 -indenyl) 



silylene-screw (2-ethyl-4-(2, 3-dichlorophenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(2, 6-dichlorophenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(3, 5-dichlorophenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(2-BUROMO phenyl)-1 -indenyl) 
silylene-screw (2-ethy|-4~(3-BUROMO phenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(4-BUROMO phenyl)-1 -indenyl) 
silylene-screw (2-ethyl-4-(4-biphenylyl)-1 -indenyl) zirconium 
methyl silylene-screw (2-ethyl-4-(4-trimethylsilyl phenyl)-1 -indenyl) zirconium 
methyl silylene-screw (2-n-propyl-4-phenyl~1 -indenyl) zirconium dichloride, 
rac-dimethyl silylene-screw (2-n-propy|-4-(alpha-naphthyl)-1 -indenyl) zirconium dichloride, 
rac-dimethyl silylene-screw (2-n-propyl-4-(beta-naphthyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-n-propyl-4-(2-methyl-1-naphthyl)-1 -indenyl) zirconium dichloride, 
rac-dimethyl silylene-screw (2-n-propyl-4-(5-acenaphtyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-n-propyl-4-(9Tanthracenyl)-Hndenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-n-propyl-4-(9-phenan tolyl)— 1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-isopropyl-4-phenyl~1 -indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-isopropyl-4-(alpha-naphthyl)-1 -indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-isopropy|-4-(beta-naphthyl)-1 -indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2Hsopropy|-4-(8-methyl-9-naphthyl)-1 -indenyl) zirconium dichloride, a rac- 
dimethyl silylene-screw (2-isopropy|-4-(5-acenaphtyl)-1 -indenyl) Zirconium dichloride, rac- 
dimethyl silylene-screw (2-isopropy|-4-(9-anthracenyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2~isopropy|-4-(9-phenan tolyl)— 1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2~s-butyl-4-phenyl-1 -indenyl) zirconium dichloride, rac-dimethyl 
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silylene-screw (2~s-butyl-4-(alpha-naphthyl)-1 -indenyl) zirconium dichloride, rac~di methyl 
silylene-screw (2~s-butyl-4-(beta-naphthyl)-1 -indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-s-butyl-4-(2-methyl-1-naphthyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-s~butyl-4-(5-acenaphtyl)-1-indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-s-buty|-4-(9-anthracenyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-s~butyl-4-(9-phenan tolyl)-Hndenyl) zirconium dichloride, rac- 
dimethyl silylene-screw (2-n-pentyl-4-phenyl-1-indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-n-penty|-4-(alpha-naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl 
silylene-screw (2-n~butyl-4-pheny|-1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw 
(2-n-buty|-4-(alpha-naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2- 
n-buty|-4-(beta-naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2~n- 
butyl-4-(2-methyM-naphthyl)-1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2- 
n-butyl-4-(5-acenaphtyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-n~ 
butyl-4-(9-anthracenyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-n~buty|- 
4-(9-phenan tolyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2~isobutyl-4- 
pheny|-1Hndenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-isobuty|-4-(alpha- 
naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-isobuty|-4-(beta- 
naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-isobutyl-4-(2-methyl- 
1-naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2Hsobutyl-4-(5- 
acenaphtyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-isobutyl~4-(9- 
anthracenyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-isobutyl~4-(9- 
phenan tolyl)~1 -indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2~neopentyl-4- 
phenyl-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-neopentyl-4-(alpha- 
naphthyl)-1-indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-n-hexy|-4-phenyl~1- 
indenyl) zirconium dichloride, rac-dimethyl silylene-screw (2-n-hexy|-4-(alpha-naphthyl)-1- 
indenyl) zirconium dichloride, rac-methylphenyl silylene-screw (2-ethy|-4-pheny|-1~indenyl) 
zirconium dichloride, rac-methylphenyl silylene-screw (2-ethyl-4-(alpha-naphthyl)~1 -indenyl) 
zirconium dichloride, rac-methylphenyl silylene-screw (2-ethyl-4-(9-anthracenyl)-1 -indenyl) 
zirconium dichloride, rac-methylphenyl silylene-screw (2~ethyl-4-(9-phenan tolyl)— 1 -indenyl) 
zirconium dichloride, rac-diphenyl silylene-screw (2-ethyl~4-phenyl-1 -indenyl) zirconium 
dichloride, rac-diphenyl silylene-screw (2-ethy|-4-(alpha-naphthyl)-1 -indenyl) zirconium 
dichloride, rac-diphenyl silylene-screw (2~ethy|-4-(9-anthracenyl)-1 -indenyl) zirconium 
dichloride, rac-diphenyl silylene-screw (2~ethyl-4-(9-phenan tolyl)— 1 -indenyl) zirconium 
dichloride, rac-diphenyl silylene-screw (2-ethyl-4-(4-biphenylyl)-1 -indenyl) zirconium dichloride, 
rac-methylenebis (2-ethyl~4-phenyl-1 -indenyl) zirconium dichloride, rac-methylenebis (2-ethyl- 
4-(alpha-naphthyl)-1 -indenyl) zirconium dichloride, rac-ethylene-screw (2-ethy|-4-phenyM- 
indenyl) zirconium dichloride, rac-ethylene-screw (2-ethy|-4-(alpha-naphthyl)-1 -indenyl) 
zirconium dichloride, rac-ethylene-screw (2-n-propyl-4-(alpha-naphthyl)-1 -indenyl) zirconium 
dichloride, rac-dimethyl gel mill-screw (2-ethy|-4-phenyl~1 -indenyl) zirconium dichloride, rac- 
dimethyl gel mill-screw (2~ethyl-4-(alpha-naphthyl)-1 -indenyl) zirconium dichloride, rac- 
dimethyl gel mill-screw (2~n-propy|-4-pheny|-1 -indenyl) zirconium dichloride, etc. 
[0052] Moreover, the compound which replaced the zirconium in the above compounds with 
titanium or a hafnium can also be mentioned. In this invention, although racemic modification of 
said metallocene compound is used as a catalyst component, an R form or a smooth S form can 
also usually be used. In this invention, two or more sorts can be used combining the above 
metallocene compounds. 

[0053] Said metallocene compound is Journal of Organometallic Chem.288 (1985), the 63~67th 
page, and the European Patent application public presentation 0,320,762nd. It can manufacture 
according to a number specification. Moreover, it is following general formula (II): [0054] indicated 
by JP,3-163088,A etc. as said metallocene compound [A] other than the metallocene compound 
shown by said general formula (I). 
[Formula 3] La MX2 (II) 

( — M is the metal of the 4th group (titanium group) of a periodic table, or the lanthanide series 
among a formula, La is a part including derealization pi bonding, the restricted geometry 
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configuration is given to the metal M active site, and X is the hydrocarbon group, silyl radical, or 
gel mill radical of the carbon numbers 1-20 which may contain a hydrogen atom, a halogen atom, 
a silicon atom, or a germanium atom independently, respectively.) — the metallocene compound 
shown is mentioned. 

[0055] Also among the compounds shown by such formula (II), it is the following type (III) 

concretely. : [Formula 4] 
Z Y 



/ / 



(III) 

Cp 

(X) a 

[0056] (M is titanium, a zirconium, or a hafnium among a formula. X) They are the substituent 
cyclopentadienyl group which is the same as that of the above, and is carrying out pi bonding of 
the Cp to M, and has Substituent Z, or its derivative. Z it is a part containing oxygen, sulfur, 
boron, or the element of the 14th group (carbon group) of the periodic table, and Y is a ligand 
containing nitrogen, Lynn, oxygen, or sulfur, and may form the condensed ring by Z and Y. The 
compound shown is desirable. 

[0057] Such a formula (III) As a compound shown Specifically Titanium dichloride (dimethyl (t- 
butyl amide) (tetramethyl-eta5-cyclopentadienyl) silane), Titanium dichloride, (t-butyl amide) (-1, 
2-ethane diyl) (tetramethyl-eta5-cyclopentadienyl) Titanium dichloride, (Dibenzyl (t-butyl amide) 
(tetramethyl-eta5-cyclopentadienyl) silane) Dibenzyl titanium, (Dimethyl (t-butyl amide) 
(tetramethyl-eta5-cyclopentadienyl) silane) Dimethyl titanium, (Dimethyl (t-butyl amide) 
(tetramethyl-eta5-cyclopentadienyl) silane) Dibenzyl titanium, (t-butyl amide) (-1, 2-ethane diyl) 
(tetramethyl-eta5-cyclopentadienyl) Dineopentyl titanium, (Methylamide) (-1, 2-ethane diyl) 
(tetramethyl-eta5-cyclopentadienyl) Diphenyl titanium, (Phenyl phosphide) (methylene) 
(tetramethyl-eta5-cyclopentadienyl) Dibenzyl titanium, (Dibenzyl (t-butyl amide) (tetramethyl- 
eta5-cyclopentadienyl) silane) JI (trimethylsilyl) titanium, (Dimethyl (benzyl amide) (eta5- 
cyclopentadienyl) silane) Dibenzyl titanium, (Dimethyl (phenyl phosphide)-(tetramethyl~eta5- 
cyclopentadienyl) silane) Dibenzyl titanium, (Tetramethy|-eta5-cyclopentadienyl) (-1, 2-ethane 
diyl) Dibenzyl titanium, (2-eta5-(tetramethylcyclopentadienyl)-1-methyl-ETANO rate (2-)) 
Dimethyl titanium, (2-eta5-(tetramethylcyclopentadienyl)-1 -methyl-ETANO rate (2-)) Dimethyl 
titanium, (2-(a [ 4 ],b [ 4 ],a [ 8 ], 9, 9 a-eta) (- 9H-fluorene-9-IRU) cyclo hexano rate (2-)) (2- 
(a [ 4 ],b [ 4 ],a [ 8 ], 9, 9 a-eta) (- 9H-fluorene-9-IRU) cyclo hexano rate (2-)) Dibenzyl 
JIRUCHITAN etc. is mentioned. 

[0058] In this invention, two or more sorts of metallocene compounds shown by the above 
formulas (II) can be combined, and can also be used. In said explanation, although illustrated 
about the titanium compound as a metallocene compound, the compound which transposed 
titanium to the zirconium or the hafnium can also be illustrated. 

[0059] These compounds may be used independently and may be used combining two or more 
sorts. On the occasion of preparation of long-chain branch-type ethylene, an alpha olefin, and 
disconjugate polyene copolymer rubber (B), the metallocene compound shown by said general 
formula (I) is preferably used also in the metallocene compound mentioned above. 
[0060] The organic aluminum oxy compound [B] used for preparation of a metallocene system 
catalyst may be an organic aluminum oxy compound of benzene insolubility which may be well- 
known alumino oxan and is conventionally illustrated by JP,2-78687,A. Well-known alumino oxan 
can be conventionally manufactured, for example by the following approaches. 
[0061] (1) How to make organoaluminium compounds, such as trialkylaluminium, add and react to 
hydrocarbon medium suspension, such as the salts containing the compound containing the 
water of adsorption, or water of crystallization, for example, a magnesium chloride hydrate, a 
copper-sulfate hydrate, an aluminum-sulfate hydrate, a nickel-sulfate hydrate, and the 1st 
cerium hydrate of chlorination, and collect as a solution of a hydrocarbon. 
(2) How to make water, ice, or a steam act on organoaluminium compounds, such as 
trialkylaluminium, directly, and collect as a solution of a hydrocarbon in media, such as benzene, 
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toluene, ethyl ether, and a tetrahydrofuran. 

[0062] (3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and dibutyltin 
oxide, react to organoaluminium compounds, such as trialkylaluminium, in media, such as Deccan, 
benzene, and toluene. In addition, this alumino oxan may contain a little organic metal 
component. Moreover, after distilling and removing a solvent or an unreacted organoaluminium 
compound from the collected aforementioned alumino oxan solution, you may remelt to a 
solvent. 

[0063] As an organoaluminium compound used in the case of manufacture of alumino oxan 
Specifically Trimethylaluminum, triethylaluminum, TORIPURO pill aluminum, Triisopropyl 
aluminum, Tori n-butyl aluminum, triisobutylaluminum. Tori sec-butyl aluminum, Tori tert-butyl 
aluminum, Tripentylaluminium, trihexyl aluminium, trioctyl aluminum, Trialkylaluminiums, such as 
tridecyl aluminium; Tricyclohexyl aluminum, Tricyclo alkylaluminum, such as tricyclo octyl 
aluminum; Dimethyl aluminum chloride, Dialkyl aluminum halide, such as a diethylaluminium 
chloride, diethyl aluminum bromide, and diisobutyl aluminum chloride; A diethyl aluminum hydride, 
Dialkylaluminium hydrides, such as a diisobutyl aluminum hydride; A dimethyl aluminum 
methoxide, Dialkyl aluminum alkoxides, such as diethyl aluminum ethoxide; dialkyl aluminum 
ARIROKISHIDO, such as a diethyl aluminum phenoxide, etc. is mentioned. Especially in these, 
trialkylaluminium and tricyclo alkylaluminum are desirable. 

[0064] Moreover, as an organoaluminium compound used in the case of manufacture of alumino 
oxan, the isoprenyl aluminum shown by formula (i-C four H9) x Aly z (C five H10) (x, and y and z 
are positive numbers and are z>=2x among a formula.) can also be used. Two or more sorts of 
aforementioned organoaluminium compounds can be combined, and can also be used. 
[0065] As a solvent used in the case of manufacture of alumino oxan For example, aromatic 
hydrocarbon, such as benzene, toluene, a xylene, a cumene, and a cymene; A pentane, A hexane, 
a heptane, an octane, Deccan, a dodecane, hexadecane, Aliphatic hydrocarbon, such as an 
OKUTA decane; A cyclopentane, a cyclohexane, Alicycle group hydrocarbons, such as 
cyclooctane and methylcyclopentane; A gasoline, Halogenated hydrocarbon solvents, such as a 
halogenide of hydrocarbon solvents, such as petroleum fractions, such as kerosene and gas oil, 
and said aromatic hydrocarbon, aliphatic hydrocarbon, and an alicycle group hydrocarbon, a 
division chlorination object, and a bromination object, are mentioned. Furthermore, ether, such as 
ethyl ether and a tetrahydrofuran, can also be used. Especially aromatic hydrocarbon is desirable 
among these solvents. 

[0066] As a compound [C] which reacts with said metallocene compound [A] and forms an ion 
pair, the Lewis acid indicated by a ****** 1~No. 501950 official report, a ****** 1-No. 502036 
official report, JP,3-1 79005,A, JP.3-1 79006,A, JP,3-207703,A, JP,3-207704,A, the U.S. Pat. No. 
5321106 specification, etc., an ionicity compound and a borane compound, and a carborane 
compound can be mentioned. 

[0067] As said Lewis acid, magnesium content Lewis acid, aluminum content Lewis acid, boron 
content Lewis acid, etc. are mentioned, and boron content Lewis acid is [ among these ] 
desirable. Specifically as boron content Lewis acid, the compound shown by following general 
formula:BR eight R9R10 (R8, R9, and R10 show independently among a formula the phenyl group 
which may have substituents, such as a fluorine atom, a methyl group, and a trifluoromethyl 
radical, or a fluorine atom, respectively.) can be illustrated. 

[0068] Specifically as boron content Lewis acid shown by said general formula, trifluoro boron, 
triphenyl boron, tris (4-fluoro phenyl) boron, tris (3, 5~difluoro phenyl) boron, tris (4-fluoro 
methylphenyl) boron, tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris 
(3, 5-dimethylphenyl) boron, etc. are mentioned. Especially among these, tris (pentafluorophenyl) 
boron is desirable. 

[0069] Said ionicity compound is a salt which consists of a cationic compound and an anionic 
compound. By reacting with said metallocene compound [A], an anion cationHzes a metallocene 
compound [A] and has the work which stabilizes a transition-metals cation kind by forming an 
ion pair. The anion which there are [ anion ] an organic boron compound anion, an organic 
arsenical compound anion, an organoaluminium compound anion, etc., and stabilizes a transition- 
metals cation kind with bulky comparatively as such an anion is desirable. As a cation, a metal 
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cation, an organic metal cation, a carbonium cation, a TORIPIUMU cation, an oxonium cation, a 
sulfonium cation, a phosphonium cation, an ammonium cation, etc. are mentioned. Specifically, 
triphenyl cull BENIUMU cation, tributyl ammonium cation, N, and N-dimethylannmonium cation, a 
ferro SENIUMU cation, etc. can be illustrated. 

[0070] As said ionicity compound, the ionicity compound which has an organic boron compound 
anion is desirable. Specifically Triethyl ammonium tetrapod (phenyl) boron, TORIPURO pill 
ammonium tetrapod (phenyl) boron, Tori (n-butyl) ammonium tetrapod (phenyl) boron, 
trimethylammonium tetrapod (p-tolyl) boron, Trimethylammonium tetrapod (o-tolyl) boron, 
tributyl ammonium tetrapod (pentafluorophenyl) boron, TORIPURO pill ammonium tetrapod (2, 4- 
dimethylphenyl) boron, Tributyl ammonium tetrapod (3, 5-dimethylphenyl) boron, Tributyl 
ammonium tetrapod (p-trifluoro methylphenyl) boron, Trialkyl permutation ammonium salt;N, such 
as Tori (n-butyl) ammonium tetrapod (o-tolyl) boron and Tori (n-butyl) ammonium tetrapod (4- 
fluoro phenyl) boron, N-dimethyl anilinium tetrapod (phenyl) boron, N and N~diethyl anilinium 
tetrapod (phenyl) boron, N, and N- N [, such as 2, 4, and 6-pentamethylanilinium tetrapod 
(phenyl) boron, ] and N-dialkyl anilinium salt; JI (n-propyl) ammonium tetrapod 
(pentafluorophenyl) boron — Dialkyl ammonium salt, such as dicyclohexyl ammonium tetrapod 
(phenyl) boron; Triphenyl phosphonium tetrapod (phenyl) boron, Thoria reel phosphonium salt, 
such as Tori (methylphenyl) phosphonium tetrapod (phenyl) boron and Tori (dimethylphenyl) 
phosphonium tetrapod (phenyl) boron, etc. is mentioned. 

[0071] As an ionicity compound containing a boron atom, triphenylcarbeniumtetrakis 
(pentafluorophenyl)borate, N, and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate and 
ferro SENIUMU tetrapod (pentafluorophenyl) borate can also be mentioned. Moreover, the 
ionicity compound containing the following boron atoms can also be illustrated. (In addition, 
although the opposite ion in the ionicity compound enumerated below is Tori (n-butyl) 
ammonium, it is not limited to this.) 

[0072] The salt, for example, screw [Tori (n-butyl) ammonium] nona borate, of an anion, Screw 
[Tori (n-butyl) ammonium] deca borate, screw [Tori (n-butyl) ammonium] undeca borate, Screw 
[Tori (n-butyl) ammonium] dodeca borate, screw [Tori (n-butyl) ammonium] deca chloro deca 
borate. Screw [Tori (n-butyl) ammonium] dodeca chloro dodeca borate, Tori (n-butyl) 
ammonium-1-cull BADEKA borate, Tori (n-butyl) ammonium-1-KARUBA undeca borate, Tori (n- 
butyl) ammonium-1-KARUBA dodeca borate, Tori (n-butyl) ammonium-1-trimethylsily|-1-cull 
BADEKA borate, The still more nearly following borane compounds, such as Tori (n-butyl) 
ammonium BUROMO-1-KARUBA dodeca borate, a carborane compound, etc. can be mentioned. 
These compounds are used as Lewis acid and an ionicity compound. 

[0073] As a salt of a borane compound, a carborane complex compound, and a carborane anion 
For example, decaborane (14), 7, 8-JIKARUBA undeca borane (13), 2, 7-JIKARUBA undeca 
borane (13), the undeca hydride ~7, the 8-dimethyl -7, 8-JIKARUBA undeca borane, The dodeca 
hydride-1 1 -methyl -2, 7-JIKARUBA undeca borane, Tori (n-butyl) ammonium 6-cull BADEKA 
borate (14), Tori (n-butyl) ammonium 6-cull BADEKA borate (12), Tori (n-butyl) ammonium 7- 
KARUBA undeca borate (13), Tori (n-butyl) ammonium 7, 8-dicarba undecaborate (12), Tori (n- 
butyl) ammonium 2, 9-dicarba undecaborate (12), The Tori (n-butyl) ammonium dodeca hydride- 
8-methyl 7, 9-dicarba undecaborate, Tori (n-butyl) ammonium undeca hydride 8-ethyl -7, 9~ 
dicarba undecaborate, Tori (n-butyl) ammonium undeca hydride-8-butyl -7, 9-dicarba 
undecaborate, The Tori (n-butyl) ammonium undeca hydride-8-allyl compound -7, 9-dicarba 
undecaborate, Tori (n-butyl) ammonium undeca hydride-9-trimethylsilyl -7, 8-dicarba 
undecaborate, the Tori (n-butyl) ammonium undeca hydride -4, 6-dibromo-7-KARUBA undeca 
borate, etc. are mentioned. 

[0074] As a carborane compound and a salt of carborane, the 4-cull BANONA borane (14), 1, 3- 
JIKARUBA nona borane (13), 6, and 9-JIKARUBA decaborane (14) dodeca hydride-1 -phenyl -1, 
3-JIKARUBA nona borane, the dodeca hydride-1 -methyl -1, 3-JIKARUBA nona borane, the 
undeca hydride -1, the 3-dimethyl -1, 3-JIKARUBA nona borane, etc. are mentioned, for 
example. 

[0075] Furthermore, the following compounds can also be illustrated. (In addition, although the 
opposite ion in the ionicity compound enumerated below is Tori (n-butyl) ammonium, it is not 
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limited to this.) 

The salt of metal carborane, and a metal borane anion (III), for example, Tori (n-butyl) ammonium 
screw (nona hydride -1, 3-JIKARUBA nona borate) cobaltate Tori (n-butyl) ammonium screw 
(undeca hydride -7, 8-dicarba undecaborate) FERETO (ferrate) (HI), Tori (n-butyl) ammonium 
screw (undeca hydride -7, 8-dicarba undecaborate) cobaltate (III), A Tori (n-butyl) ammonium 
screw (undeca hydride -7, 8-dicarba undecaborate) NIKKE rate (III), A Tori (n-butyl) ammonium 
screw (undeca hydride -7, 8-dicarba undecaborate) KYUBU rate (cuprate) (III), Tori (n-butyl) 
ammonium screw (undeca hydride -7, 8-dicarba undecaborate) AURETO (metal salt) (III), Tori 
(n-butyl) ammonium screw (nona hydride -7, 8-dimethyl -7, 8-dicarba undecaborate) FERETO 
(III), A Tori (n-butyl) ammonium screw (nona hydride -7, 8-dimethyl -7, 8-dicarba undecaborate) 
do mate (chromate) (III), Tori (n-butyl) ammonium screw (TORIBUROMOOKUTA hydride -7, 8~ 
dicarba undecaborate) cobaltate (III), Tori (n-butyl) ammonium screw (dodeca hydride 
JIKARUBADODEKA borate) cobaltate (III), A screw [Tori (n-butyl) ammonium] screw (dodeca 
hydride dodeca borate) NIKKE rate (III), A tris [Tori (n-butyl) ammonium] screw (undeca hydride- 
7-KARUBA undeca borate) clo mate (III), Screw [Tori (n-butyl) ammonium] screw (undeca 
hydride-7-KARUBA undeca borate) comics NETO (IV), Screw [Tori (n-butyl) ammonium] screw 
(undeca hydride-7-KARUBA undeca borate) cobaltate (III), A screw [Tori (n-butyl) ammonium] 
screw (undeca hydride-7-KARUBA undeca borate) NIKKE rate (IV) etc. is mentioned. 
[0076] Two or more sorts of above compounds [C] can be combined, and can also be used, the 
organoaluminium compound [D] used by this invention — for example, following (general formula 
a):R1 1n AIX3-n ... (a) — ( — R1 1 is the hydrocarbon group of carbon numbers 1-12 among a 
formula, X is a halogen atom or a hydrogen atom, and n is 1-3.) — it can be shown. 
[0077] Said formula (a) Setting, R1 1 is the hydrocarbon group, for example, the alkyl group, 
cycloalkyl radical, or aryl group of carbon numbers 1~12, and, specifically, is a methyl group, an 
ethyl group, n-propyl group, an isopropyl group, an isobutyl radical, a pentyl radical, a hexyl 
group, an octyl radical, a cyclopentylic group, a cyclohexyl radical, a phenyl group, a tolyl group, 
etc. 

[0078] As such an organoaluminium compound Specifically Trimethylaluminum, triethylaluminum, 
triisopropyl aluminum, Alkenyl aluminum, such as trialkylaluminium; isoprenyl aluminum, such as 
triisobutylaluminum, trioctyl aluminum, and Tori 2-ethylhexyl aluminum; Dimethyl aluminum 
chloride, A diethylaluminium chloride, diisopropyl aluminum chloride, Dialkyl aluminum halide, such 
as diisobutyl aluminum chloride and dimethyl aluminum bromide; Methylaluminium sesquichloride, 
Ethylaluminium sesquichloride, isopropylaluminium sesquichloride, Alkylaluminium sesquihalide, 
such as butyl aluminum sesquichloride and ethylaluminiumsesquibromide; Methyl aluminum 
dichloride, ethyl aluminum dichloride, isopropyl aluminum dichloride, and ethyl aluminum — a jib - 
- alkylaluminum hydrides, such as alkylaluminum dihalide; diethyl aluminum hydrides, such as 
ROMIDO, and a diisobutyl aluminum hydride, etc. are mentioned. 

[0079] Moreover, the following formula as an organoaluminium compound [D] (b) : R1 1n AIY3~n ... 
(b) (R1 1 among a formula) Said formula (a) It is the same as that of R1 1 which can be set. Y - 
Twelve OR and -OSi R133 A radical and -OAIR142 A radical and -NR152 Radical, - Si R163 A 
radical or -N(R17) AIR182 It is a radical and n is 1-2. R12, R13, R14, and R18 it is a methyl 
group, an ethyl group, an isopropyl group, an isobutyl radical, a cyclohexyl radical, a phenyl group, 
etc., R15 is a hydrogen atom, a methyl group, an ethyl group, an isopropyl group, a phenyl group, 
a trimethylsilyl radical, etc., and R16 and R17 are a methyl group, an ethyl group, etc. The 
compound shown can also be used. 

[0080] Specifically as such an organoaluminium compound, the following compounds are 
mentioned. 

(i) R1 1n aluminum(OR12)3-n The compound shown, for example, a dimethyl aluminum methoxide, 
diethyl aluminum ethoxide, diisobutyl aluminum methoxide, etc. 

[0081] (ii) R11n aluminum(OSi R133)3-n The compound shown, for example, (C two H5), 
2aluminum, (OSi 3 (CH3)), 2 (iso-C four H9) aluminum (OSi 3 (CH3)), 2 (iso-C four H9) aluminum 
(OSi 3 (C two H5)), etc. 

(iii) R11n aluminum(OAIR1 42)3-n The compound shown, for example, (C two H5), 2 aluminum, 
(OAI2 (C two H5)), 2 (iso-C four H9) aluminum (OAI2 (iso-C4H9)), etc. 
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[0082] (iv) R1 In aluminum(NR152)3-n The compound shown, For example, (CH3), 2 aluminum (N 
(C two H5) 2), 2 (C two H5) aluminum (NH (CH3)), (CH3) 2 aluminum (NH (C two H5)X 2 (C two 
H5) aluminum [N(Si 3 (CH3)) 2], 2 (iso-C four H9) aluminum [N(Si 3 (CH3)) 2], etc. 
(v) R1 1n aluminum(Si R163)3~n The compound shown, for example, (iso-C four H9), 2 aluminum 
etc., (Si 3 (CH3)) 

[0083] They are R1 13 aluminum, R1 1n aluminum(OR12)3-n, and R1 In aluminum(OAIR142)3-n 
also among these. The organoaluminium compound shown can be mentioned as a suitable 
example, R11 is an isoalkyl group, and especially the compound that is n= 2 is desirable. Two or 
more sorts of these organoaluminium compounds can be combined, and they can also be used. 
The metallocene system catalyst used by this invention can be formed from a metallocene 
compound [A] and an organic aluminum oxy compound [B], as the above metallocene compounds 

[A] are included, for example, being described above. Moreover, it may be formed from a 
metallocene compound [A] and the compound (E) which reacts with a metallocene compound [A] 
and forms an ion pair, and an organic aluminum oxy compound [B] and the compound [C] which 
reacts with a metallocene compound [A] and forms an ion pair can also be further used together 
with a metallocene compound [A]. Moreover, in these modes, especially the thing for which an 
organoaluminium compound [D] is further used together is desirable. 

[0084] In this invention, a metallocene compound [A] is converted per polymerization volume of 
II., and into a transition-metals atom, and is usually preferably used in the amount of about 
0.0001 to 0.05 millimol about 0.00005 to 0.1 millimol. Moreover, an organic aluminum oxy 
compound [B] can be used to one mol of transition-metals atoms in an amount from which about 
1-10,000 mols of aluminum atoms usually become 10-5,000 mols preferably. 
[0085] The compound [C] which reacts with a metallocene compound [A] and forms an ion pair 
is used to one mol of transition-metals atoms in an amount from which about 0.5-20 mols of 
boron atoms usually become 1-10 mols preferably. Furthermore, about 0-1,000 mols [D] of 
organoaluminium compounds are usually used if needed to one mol of boron atoms in the 
compound [C] which forms the aluminum atom or ion pair in an organic aluminum oxy compound 

[B] in an amount which becomes about 0-500 mols preferably. 

[0086] If copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the 
disconjugate polyene is carried out using the above metallocene system catalysts, long-chain 
branch-type ethylene, an alpha olefin, and disconjugate polyene copolymer rubber (B) can be 
obtained in the outstanding polymerization activity. In addition, using the 5th group transition- 
metals compound system catalysts, such as a vanadium system catalyst, even if it carries out 
copolymerization of ethylene, the alpha olefin of carbon numbers 3-20, and the disconjugate 
polyene, copolymer rubber cannot be obtained in sufficient polymerization activity. 
[0087] Moreover, in case ethylene, 1-butene and disconjugate polyene copolymer rubber, 
ethylene propylene diene copolymer rubber (EPDM), etc. are manufactured using the 5th group 
transition-metals compound system catalyst, the class of disconjugate polyene is also limited to 
norbornene ring content polyenes, such as 5-ethylidene-2-norbornene (ENB), in many cases. 
[0088] On the other hand, if a metallocene system catalyst is used like this invention, chain-like 
disconjugate polyene, such as methyl OKUTA dienes (MOD), such as the various polyenes -1 
which it is not limited to norbornene ring content polyenes, and were mentioned above, for 
example, 7-methyl, and 6-OKUTA diene, can carry out copolymerization of the disconjugate 
polyene. 

[0089] In this invention, in case copolymerization of ethylene, the alpha olefin of carbon numbers 
3-20, and the disconjugate polyene is carried out, after preparing said metallocene compound [A] 
which constitutes a metallocene system catalyst, an organic aluminum oxy compound [B], the 
compound [C] which forms an ion pair, and the metallocene system catalyst which may supply 
an organoaluminium compound [D] to a polymerization reactor separately further, respectively, 
and contains a metallocene compound [A] beforehand, a copolymerization reaction may be 
presented. 

[0090] moreover — the time of preparing a metallocene system catalyst — a catalyst 
component and a reaction — an inactive solvent can be used and, specifically, halogenated 
hydrocarbon, such as aromatic hydrocarbon, such as alicycle group hydrocarbons, such as 
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aliphatic hydrocarbon, such as a propane, butane, a pentane, a hexane, a heptane, an octane, 
Deccan, a dodecane, and kerosene, a cyclopentane, a cyclohexane, and methylcyclopentane, 
benzene, toluene, and a xylene, ethylene chloride, chlorobenzene, and dichloromethane, can be 
used as such an inert solvent. These solvents are independent, or can be combined and used. 
[0091] Mixed contact of the -100-200 degrees C of the compounds [C] and organoaluminium 
compounds [D] which form said metallocene compound [A], an organic aluminum oxy compound 
[B], and an ion pair can usually be preferably carried out at -70-100 degrees C. ethylene, the 
alpha olefin of carbon numbers 3-20, and copolymerization with disconjugate polyene — usually 
— 40-200 degrees C — desirable — 50-150 degrees C — especially — desirable — 60-120 
degrees C — it is — atmospheric pressure -100 kg/cm2 — desirable — atmospheric pressure - 
50 kg/cm2 — especially — desirable — atmospheric pressure -30 kg/cm2 It can carry out 
under conditions. 

[0092] Although this copolymerization reaction can be carried out with various polymerization 
methods, it is desirable to carry out according to solution polymerization. Under the present 
circumstances, the above solvents can be used as a polymerization solvent. Although 
copolymerization can be performed also in which approach of a batch type, half^continuous 
system, and continuous system, it is desirable to carry out with continuous system. Furthermore, 
a reaction condition can be changed, and a polymerization can be divided into two or more steps, 
and can also be performed. 

[0093] Moreover, the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber (B) 
used by this invention can also adjust the molecular weight of this copolymer rubber (B) by being 
able to adjust by changing polymerization conditions, such as polymerization temperature, and 
controlling the amount of the hydrogen (molecular weight modifier) used, although obtained by 
approach which was mentioned above. 

[0094] this invention — setting — ethylene, an alpha olefin, and disconjugate polyene copolymer 
rubber (B) — the total quantity 100 weight section of crystalline polyolefin resin (A), and 
ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B) — receiving — 90 - 40 
weight section — 80 - 45 weight section comes out comparatively preferably, and it is used. 
[0095] The softener (C) and/or inorganic bulking agent (D) other than crystalline polyolefin resin 
(A), and ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B) can be included 
in the thermoplastic-elastomer-olefin constituent used by other component this inventions if 
needed. 

[0096] The softener usually used for rubber can be used as said softener (C). Specifically 
Process oil, a lubricating oil, a paraffin oil, a liquid paraffin, Coal tar system softeners, such as 
petroleum system softener; coal tars, such as petroleum asphalt and vaseline, and a coal-tar 
pitch; Castor oil, Fatty-oil system softener; tall oil; factices, such as linseed oil, rapeseed oil, 
soybean oil, and palm oil (factice); Beeswax, Lows, such as a carnauba wax and lanolin; A 
ricinoleic acid, a palmitic acid, Fatty acids, such as stearin acid, barium stearate, calcium 
stearate, and lauric-acid zinc, and a fatty-acid salt; naphthenic acid; Pine oil. Rosin or its 
derivative; Terpene resin, petroleum resin, atactic polypropylene, Synthetic macromolecule 
matter, such as cumarone indene resin; Dioctyl phthalate, Ester system softeners, such as 
dioctyl adipate and dioctyl sebacate; a micro crystallin wax, liquid polybutadiene, denaturation 
liquid polybutadiene, liquefied thiokol, and hydrocarbon system synthetic lubricating oil etc. can 
be mentioned. 

[0097] these softeners (C) — the total quantity 100 weight section of crystalline polyolefin resin 
(A), and ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B) — receiving — 
usually — the 2-100 weight section — 5-80 weight section comes out comparatively 
preferably, and it is used. If a softener (C) is used at an above rate, the thermoplastic-elastomer 
constituent obtained is excellent in the fluidity at the time of shaping, and does not reduce the 
mechanical physical properties of the Plastic solid, and thermal resistance and its heat-resistant 
aging nature are also good. 

[0098] Specifically as said inorganic bulking agent (D), a calcium carbonate, a calcium silicate, 
clay, a kaolin, talc, a silica, the diatom earth, mica powder, asbestos, an alumina, a barium sulfate, 
an aluminum sulfate, a calcium sulfate, basic magnesium carbonate, molybdenum disulfide, 
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graphite, a glass fiber, a bulb, milt balun, a basic magnesium sulfate whisker, a titanic-acid 
calcium whisker, a boric-acid aluminum whisker, etc. are mentioned. 

[0099] these inorganic bulking agents (D) — the total quantity 100 weight section of crystalline 
polyolefin resin (A), and ethylene, an alpha olefin and disconjugate polyene copolymer rubber (B) 

— receiving — usually — the 2-100 weight section — 2-50 weight section comes out 
comparatively preferably, and it is used. If the amount of the inorganic bulking agent (D) used is 
made into the above rates, the thermoplastic-elastomer constituent obtained will have good 
rubber elasticity and fabrication nature, and the seal member for automobiles excellent in seal 
nature will be obtained. 

[0100] Other rubber other than crystalline polyolefin resin (A) ethylene, an alpha olefin and 
disconjugate polyene copolymer rubber (B), a softener (C), and an inorganic bulking agent (D), 
such as a polyisobutylene, isobutylene isoprene rubber, propylene ethylene copolymer rubber, 
ethylene propylene copolymer rubber, and an ethylene propylene, nonconjugated diene copolymer 
rubber, can be included in the thermoplastic-elastomer-olefin constituent used by this invention. 
As an example of an ethylene propylene and nonconjugated diene copolymer rubber, ethylene 
propylene and 5-ethylidene-2-norbornene copolymer rubber, ethylene propylene 
dicyclopentadiene copolymer rubber, etc. are mentioned. The propylene ethylene copolymer 
rubber beyond 50 mol % has a polyisobutylene, isobutylene isoprene rubber, and an especially 
desirable propylene content among other rubber of these. These rubber is independent or can be 
used combining two or more sorts. 

[0101] moreover — the case where other above rubber is used in this invention — the total 
quantity 100 weight section of crystalline polyolefin resin (A), and ethylene, an alpha olefin and 
disconjugate polyene copolymer rubber (B) — receiving — usually — the 2 - 200 weight section 

— the 5-150 weight section comes out comparatively preferably, and it uses. Furthermore, 
lubricant, such as a well-known heat-resistant stabilizer, an antioxidant, a weathering stabilizer, 
an antistatic agent, metal soap, and a wax, etc. can be conventionally added in the range which 
does not spoil the purpose of this invention in the thermoplastic-elastomer-olefin constituent 
used by this invention. 

[0102] The thermoplastic-elastomer-olefin constituent used by this invention is obtained by 
heat-treating dynamically the mixture of the crystalline polyolefin resin (A) mentioned above, a 
softener (C), an inorganic bulking agent (D) which are blended with ethylene, an alpha olefin, and 
disconjugate polyene copolymer rubber (B) if needed, etc., etc. under existence of the following 
organic peroxide, and constructing a bridge. Here, it says kneading in the state of melting "heat- 
treated dynamically/' 

[0103] As organic peroxide used by this invention, specifically Dicumyl peroxide, G tert-butyl 
peroxide, 2, the 5-dimethyl -2, 5-G (tert-butylperoxy) hexane, 2, the 5-dimethyl -2, 5-G (tert- 
butylperoxy) hexyne - 3, 1, 3-screw (tert-butylperoxy isopropyl) benzene, 1 and 1 -screw (tert- 
butylperoxy) - 3, 3, a 5-trimethyl cyclohexane, n-butyl -4, 4-screw (tert-butylperoxy) valerate, 
Benzoyl peroxide, p-chloro benzoyl peroxide, 2, 4-dichlorobenzoyl peroxide, tert-butylperoxy 
benzoate, tert-butyl peroxyisopropyl carbonate, diacetyl peroxide, lauroyl peroxide, tert-butyl 
cumyl peroxide, etc. are mentioned. 

[0104] It is 2 and 5-dimethyl at the point of odor nature and scorching stability among these. - 
2, 5-G (tert-butylperoxy) hexane, 2, the 5-dimethyl -2, 5-G (tert-butylperoxy) hexyne - 3, 1, and 
3-screw (tert-butylperoxy isopropyl) benzene is desirable, and 2, the 5-dimethyl -2, and 5~G 
(tert-butylperoxy) hexane are the most desirable especially. 

[0105] The polyisobutylene and isobutylene isoprene rubber with which such organic peroxide is 
blended the whole processed material, i.e., crystalline polyolefin resin (A) ethylene and an alpha 
olefin, disconjugate polyene copolymer rubber (B), and if needed, and a propylene content are 
usually used to more than 50 mol % and the desirable total quantity 100 weight sections of other 
rubber, such as propylene ethylene copolymer rubber beyond 65 mol %, in 0.02 - 3 weight section 
and an amount which serves as 0.05 - 1 weight section preferably. By making the loadings of 
organic peroxide into said range, a moderate degree of cross linking is obtained and sufficient 
thermal resistance, tractive characteristics, elastic recovery, impact resilience, and a moldability 
are obtained. 
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[0106] Moreover, phenol resin can also be used as a cross linking agent. The amount of the 
phenol resin used In this case, the whole processed material (A), i.e., crystalline polyolefin resin, 
Ethylene, an alpha olefin, and disconjugate polyene copolymer rubber (B) It reaches. The 
polyisobutylene and isobutylene isoprene rubber which are blended if needed, and a propylene 
content receive more than 50 mol % and the desirable total quantity 100 weight sections of other 
rubber, such as propylene ethylene copolymer rubber beyond 65 mol %. usually, 1 - 20 weight 
section — desirable — 2-15 weight section — it is 3 - 12 weight section still more preferably. 
[0107] In this invention, the bridge formation processing by said organic peroxide is faced. Sulfur, 
P-quinonedioxime, p, and p'-dibenzoyl quinonedioxime, An N-methyl-N-4~dinitroso aniline, a 
nitrosobenzene, diphenylguanidine, Trimethylol propane-N, a peroxy bridge formation assistant 
like N'-m-phenylenedimaleimide, Or a divinylbenzene, a triaryl SHIANU rate, ethylene glycol 
dimethacrylate, Diethylene-glycol dimethacrylate, polyethylene glycol dimethacrylate, A 
polyfunctional vinyl monomer like a polyfunctional methacrylate monomer like 
trimethylolpropanetrimethacrylate and allyl compound methacrylate, vinyl butyrate, and vinyl 
stearate can be blended. 

[0108] By using the above compounds, homogeneity and crosslinking reaction [ **** ] are 
expectable. Especially, in this invention, a divinylbenzene is the most desirable. It is easy to deal 
with a divinylbenzene, and in order compatibility with the crystalline polyolefin resin (A), and the 
ethylene, the alpha olefin and disconjugate polyene copolymer rubber (B) which are the principal 
component of the aforementioned constructed bridge processing object is good, and to have the 
operation which solubilizes organic peroxide and to work as a dispersant of organic peroxide, the 
bridge formation effectiveness by heat treatment is homogeneous, and the thermoplastic- 
elastomer constituent which maintained balance with a fluidity and physical properties is 
obtained. 

[0109] Compounds, such as the above bridge formation assistants or a polyfunctional vinyl 
monomer, are usually used below 2 weight sections to said whole processed material 100 weight 
section in an amount which serves as 0.3 - 1 weight section preferably. Moreover, in order to 
promote disassembly of organic peroxide, decomposition accelerators, such as naphthenate, 
such as the third class amines, such as triethylamine, tributylamine, 2 and 4, and 6-Tori 
(dimethylamino) phenol, aluminum and cobalt, vanadium, copper, calcium, a zirconium, manganese, 
magnesium, lead, and mercury, may be used. 

[01 10] It is desirable to perform dynamic heat treatment in this invention using a biaxial extruder, 
and it is desirable to carry out under inert gas ambient atmospheres, such as nitrogen and 
carbon dioxide gas. From the melting point of crystalline polyolefin resin (A), the range of the 
temperature of heat treatment is 300 degrees C, and it is usually 170-270 degrees C preferably 
150-280 degrees C. Mixing time is usually for 1-10 minutes preferably for 1 - 20 minutes, 
moreover, the highest shear rate which receives the shearing force applied within an extruder — 
10-100,000sec-1 — usually — 100-50,000sec-1 — desirable — 1 ,000-1 0,000sec-1 — it is the 
range of 2,000-7,000sec-1 still more preferably. Furthermore, dynamic heat treatment in this 
invention is degree type: [0111]. 

[Equation 9] 5.5 < 2.2 Log X+Log Y-Log Z+ (T-180) / 100< 6.5 (T among Formula) it is the resin 
temperature (degree C) in the dice outlet of an extruder, and X is the diameter of a screw of an 
extruder (mm), Y is the highest shear rate (sec-1) received within an extruder, and Z is an 
extrusion outlet (kg/h). It is carried out according to the conditions shown. Here, the highest 
shear rate (Y) received within an extruder is degree type: [01 12]. 

[Equation 10] Y(sec-1) = [(the diameter of a screw of an extruder; X (mm)) xpix (screw speed for 
1 second (rps))] /(distance of the narrowest part of the path clearance (gap) between the knee 
DINGU segments (kneading segment) of a barrel wall and a screw (mm)) 
It is come out and shown. 

[0113] According to this invention, the thermoplastic-elastomer-olefin constituent which 
consists of crystalline polyolefin resin (A), and ethylene, an alpha olefin and disconjugate polyene 
copolymer rubber (B) and over which the bridge was constructed is obtained by dynamic heat 
treatment mentioned above. In addition, in this invention, the case where 20 % of the weight or 
more of gel contents measured by the following approach as the bridge was constructed over 
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the thermoplastic-elastomer constituent is in 45% of the weight or more of within the limits 
preferably especially is said. 

[01 14] The measuring method of a gel content: Extract 100mg of samples of a thermoplastic- 
elastomer constituent, and after the sample which judged this to the 0.5mmx0.5mmx0.5mm split 
is immersed in a 30ml cyclohexane at 23 degrees C in a well-closed container for 48 hours, dry a 
sample until it becomes constant weight at drawing and a room temperature on a filter paper for 
72 hours or more. Let the value which subtracted the weight of the crystalline polyolefin resin 

(A) in the sample before weight and cyclohexane immersion of all cyclohexane insolubility 
components other than a polymer component (a fibrous filler, a bulking agent, pigment, etc.) from 
the weight of this desiccation residue be "the amended final mass (Y)." On the other hand, let 
weight of the ethylene, the alpha olefin, and disconjugate polyene copolymer rubber in a sample 

(B) be "the amended initial mass (X)." A gel content is calculated here by the following formula. 



[0115] 

[Equation 1 1] 
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9, Z#*. JffctiS (kg/h) T?fc^o ) -C«S*t** 

SUE S/-/HB«-iO«3ft*«fe. 
10 0 13] 

mm> tt*tt*y*w^-f ^»ib (a) ax^x-tv* 

• y^V'**^*^ A (B) 

y*^*«-&*rfA (B) *SR«S*tfc*^7-f 

[0014] *^B(HK:«v^s^»^ratt*9^^^-^ft* 

IWEWlt*tt*!)*^7^y|IHI (A) XI***- 

(B) avfrtt*! 0 0ll»JC»Lr, 2 — 100 fl 
•©WWII (C) &UvOU*2-l 0 0li»Si?E 
«#J (D) «r^#LTWCt>J:^ 0 

[0 0 15] *38M^fflV^5}Rpraitta:9^ 

(A) cn^W^. a-t^7-<y'^S^yxy 

^i:^=fA (b) &ffiM<DtmT\cmmzf&® ! 
[ooi6] mA&#'v*i'7<<>mK (a) 

#»W(C/8^*«fttt#iJ *l/7^ ^Jftflg (A) te, ffi 

y * is? 4 LT»&;ft6««te<0K#^*H# 
[0 0 17] JSfttttfy^W^^lMH (A) OlSft 



>\ l-^1r>\ 2-^ ^vu-l- ^ 
yfv, 4-y *f>v-\- ^yr>, ^^rirv 
^^^1/7^1^ iMft-c, Xtt 

2 a &±M& u -c ffl ^ h ti z> a 

[0 0 18] l^SSliyyyA^ctyoy^St 

(A) MFR (ASTM D1 2 3 8-6 5T, 2 

3 0t:)^il^o. 01-100g/10^ 1$(C0. 
0 5 — 5 0 g/l 0#<£>ffifflt-ife$;L ttmti LV\> 

[0019] »*tt#y*w:7-f ^»is (a) hu a^g 
*«w^*jv^rtt, y a- u-:7>r ^»ib (a) 

»4, tt*ttsKy*U7^^»JK (A) Xlfcn^Ui'- a 

-^^-f^.#*«*y3i>#m-fr*=fA (b) <n& 

fffil 0 OfiaaS^^J-bT, 10-6 0liSi, «F*L 

<f*i 5-5 5«ftS5<ow-&-efflv^nSo atriscoj;? 
4*^-e«*tt*yti/7-{y»« (a) tm^zt. 

[0 0 2 0] a-* 1-7 J 

(B) 

3i^*«-&#=fA (B) te, *38i-SJ:5ft7«^o-fe^ 
*ttttO#ftTi-. ^^^>-t. ^ig»3-2 0C0a- 
^u-7^>-i:, ^S^y^i^irSr^^A*^*^ 

[0021] ^^u>- • a-*\s7>( v • ^*S:^y ^ 
X#fi^#=*A (B) <b LTfi, fiff^ttao^Hlift 
Sr*Lrv^t>©*5»*LV^ #112^^^3-2 0Oa 
-ti-7^yitti^ ^i^pifuy, l-^-r 
l-^> J r>^ l-^3rir>\ 1 —^-frls^ 1 — 
1 -y^>-> 1 -^-tr >\ l-^^ir^, 
1-Kxirv. l-hy^ir^ 1 h^^ir 1 
--<^^^ir 1 -^3r*tf-v f -fe>\ l-^-^^^ir 
1 -^"^ ^ir>\ 1 -y -^-^ir>, l-^i^riir 
3-y ?vu-l -:^>\ 3 -y ^/u- 1 

3 1 ^^V-, 4~y^/W-l-^> 

-r>-, 4-j^^/V— 1 — ^3ri?>\ 4, 4-^^^/W- 
l-^^rir^, 4, 4 -v^^A— 1 — <>"r>^ 4 - 

^^/v^-i ^ir 3 -^^-yi^- 1 ^ir> x 9- 

y^/u- 1 -y^ir^, 1 l-^f/u-l-Kft^ 1 

[0 0 2 2] ^tue>^>5*?. • a 

a-^l/7^Hm fcm%t3~~l 0<Da-*U7 
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-f^j&5#4L< % WK^nifu^, 1 -:/^>\ 1 • 

[0 0 2 3J fi«»«[ffi<Z>3if"U'> • a-^-U^^r >- • 

1 a^rtfc 1 «*>*#ffi 

yxy^it^ IBW«#y*:^ IB««#3^>^* 
if btiZo 

[0 0 2 4] MEBiWK^^^^t UT«, Urtttfj^ 
(4, 1, 4 =*rlJ-v^>\ 4 -^3r 

■J-**il>\ 4-^^,-. lf 4 ^-fr^i^ 5 -y 

^VW-1, 4 — ^Mf-S^r.^ 4-3i^-l, 4 
3MJ-$^n>, 3, 3— 9 J*f-fr—\ 9 4-^*1K*e. 
>\ 5-y^vW-l, 4-— T^v^^ 5-3i^/V— 
1, 4 -^-yZV^ls, 1 , 5— 'V/^S* 

6-y =?vW— 1 , 5 — ^zf#i?=->* 
-1, 5— -f9 9 J^^. 1, 6-***^3i>\ 4- 
4 -;*-*^s*r.>\ 5-y^vv-l, 4- 
;fr^#S*n>\ 4 1 , 4-***V*i^ 5 

-^^-/V- 1 , 4 -t^^^x> x 5 _^ /1( ,_ lf 5 
6 -y ^VW- 1 , 5-^^^^>-, 



5- 






y^vu-1, 6 






>\ 


7 


-y^vv- 1 , 


6 


—it* 9*J^> 






1. 


6 






6 -^a fcT/u- 


1 










i, 6-;*-^^^>\ 4-y< 


A"— 


1 


, 4 — 




, 5-y^- 


1 


, 4-y^ 






4 -^jV- 1 , 


4-y^^> % 


5 -J.^^ 


1. 


4 


-y^v^n;^ 


5 


-*^>v- 1, 


5 


- y -J-v^ 




6 


-y l , 


5 


-y ^i^n>\ 


5 




1. 


5 




6 


-ai^/V- 3 , 


5 


-y 


>\ 


6 


-y^vv- 1 , 


6 


-y-j-i*n>\ 


7 


-y ^vw- 


1, 


6 




6 


-ai^yU- l, 


6 


-y -^v^zn 


>\ 


7 


- ;n^/p- l , 


6 




7 


-y ^vu- 


1. 


7 




8 


-y ^/u- i , 


7 


-y-^v?^: 




7 


-zn^/U- 1 , 


7 


-;ti^xy % 


5 


-y ^vu- 


1, 


4 




5 


-znfvw- i , 


4 






5 




5 


— s fi3 9 J^-> > 


6 


- y 


1. 


5 




5 


-3i^/W- i , 


5 




v. 


6 


1 , 


5 




6 


-y ^vu- 


1, 


6 




6 


1 , 


6 




>\ 


7 


-y fvU- 1 , 


6 




7 




1. 


6 




7 


1 , 


7 






8 


-y ?vu- 1 , 


7 




7 




lp 


7 




8 


-3i^-;v- 1 , 


7 





y, 8-y^vu-l, 8-f^v^xy, 9 -y 
1, 8-T^v^V, 8 -ai^yU- 1 , 8 -^jl^zz- 
>\ 6-y ^yu- 1 , 6 -^yf^yxy, 9 _^^ 
-1, S-^V^v^^^tf btt^c 
[00 2 5] tfc, ttEMUKsKys^j: Lttt, lfl 

9. pj^B 5-3i^y7 f >'-2-y/u^*^ 5 — r 

r ^^-c^^> 0 2, 3-y^y/neyfy-5 
-y/W/K/^v, 2 y x>-- 3 — r y/ok 4 yT 
v-5-y^jpy^>-«<o bl)^>i$&m\TZ>Zti!>*V 
m^**»*yxyo5%n, 5-3i^y 

-r^-2-y/^/V^^, 1, 

[0 0 2 6] L< : fl|V^fe*L5*«»ttfflO 

A (B) (£TF r^a^zfA (B) J <h^9o ) f*. 

(1) ai^U^/a-^lx^^ y&ftlt 
^S^ff^A (B) tt, (a) xfi/yj5^f^ll5* 
Sir, (b) jK^IS3-2 O0a-t^^y C£*T\ 

^llSftttt, 4 0/6 0-9 5/5. »^L<f45 
5/4 5 — 9 0/1 0 [ (a) / (b) ] O^/VttT*^ 
WLTV>^ 0 ^COJ; 9^^^^^^^/a-^-U-^^ >- 

[0 0 2 7] (2)3 r^^ffi 

**-&*=^a (B) ©#***3 3i^*jHia>-*B*-e 

fo53!>lg<El4. 1-50, »*l<|j;5-40^ 
(3) ®|5g3teS [ n ] 

^a^^A (b) <oi 3 st^y >-*-e»j5£$n 

S&R&feg C T7 ] ti, 1. 0-l0dl/ g> $?fl< 
121. 2-6 d 1 /g, mctft* L< 141 . 5-5dl 

[0 0 2 8] (4) g 7)* m 

&m#&m<D&m&#*j* (b) o g ^Kt o. 2 

— 0. 95, ^Klto. 4 — 0. 9, IE(c:0^L< 
140. 5-0. 8 5tW 0 :©gn*I^ W:J: 

[0 0 2 9] 

I&7] g = Cn] / [ril blemk 

(^^-C, [tj] 14, fltiB (3) •C«fi*H**l»tt* 
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^JP3 - 1 4 0 4 5-§-<ar#tCfE«(D^)!fe^J; t) 8^1" 5 
(B) ti. TB2<D#tt (5) ~ (7) fci^cL-CV^i 
[0 0 3 0] (5) DiK 

R R 

I I 
"*C - CHa ~ C H z C — 
I ! 
H H 

[0033] 7>?j*&m'&fcJJ±<D&mitr>te. tie 

A(0 13 C-NMR^^ h^Sr, ^tfB*^ (#) 
SJEOL-GX2 7 0 NMRSJ^g^r^V^r, U 
MS 5 ii%0^^rt ^ p o y / d 6 -- 

1^=2/1 (ftMStf:) tf)*ll^££r, 6 7. 8MH 
z, 2 5ttCtd 6 (12 8ppm) S^"Ca«J 

[0 0 3 4] 13 C-NMR^ YWMVrte, 
id y >Tvy7/A^(Oi^ (Analysis Chemistry, 4 
3, p. 1245(1971)) . J. C. Randall (Review Mac romolec 
ularChemistry Physics, C29, 201 (1989)) ULtfcoTfifo 
fCo :^t; iiJ|50^aitD^oV>T, ^Ul/ • 1 - 
^> • 1 , 6 

*^A(7) 13 C~NMR^^^ h/vm 3 9 — 4 Oppm 
{C%it>tlZ>¥— ?i£Ta atC £fc3 1— 3 2ppm (C^ 

[00 3 5] &*ifcDi*, ^^tiCOt 9 -^^^^ 

&SJ*Dte, -^l-/r^l, 2tt^j£l£jf^ 
T2, ltoD^^g- SfiJ<a\ Xtel -^>-cD2, 

i/M3<h\ (l-^» ott-a^iRjri*^ 

[0 0 3 6] 4*5, #3&W-m, «S6i-Si5^«f^ 
®4®e (^*>-®D ^^a-fe^ttfflESrffl^T^U'^ 




*fi-&#=*A (B) (0 13 C-NMR^ hMZ*$»2> 
Taa{:*ftSTa^§ia itD (TaJ/T 

a a) ft, 0. 5J^T> «:0. 3 gHT"Cfe 5 d t 

[0031] 44^. r<7>7^y^*£^tt^o»&a: 

F/HC^^Ta 0&tfT a ate, Zth^ln a - * U7 

[0 0 3 2] 
[ft 1 1 

R R 
I I 
~CH 2 -C-CH 2 -C- 
I I 
H H 
T a a 

7->^vv- 1, 6 £#a^<S-ti:T 
fc, ffifJEa*«tt:D^o. SJ^T-Cfc*)^^ • 1-:/ 

[0 0 3 7] (6) BfiS 

(B) «\ 13 C-NMR^ h/Htt«fc 

^: 

[*8] B«= [P OE ] / (2 • [P E ] • [P 0 ] ) 
(5t*, [P E ] tt* 9^^A*«^«:=fAipiO (a) 
xfU^b^ftSltt^t^W*^ [P 

Q ] 9 vyA^m^^^^+c7) (b) a-^^^>r 

y^f>S^^*fico^f 0 , [p OE ] 

9>ryA&a&#=rMC&tt£±4r<<fT K(dyad)»KR 

) A*fe*«)fett*Bfi*S 1. 00 — 1. 5 0"Cfe5 

[0 0 3 8] ZCDBmi, *S-&«C^*{Cl*5(*tS^^ 

>- ^ a - * w 7 j > t o^ttHRSrSto^ftW-efc 
9, J.C.Randall (Macromolecules, 15, 353(1982)) , 
J.Ray (Macromolecules, 10, 773 (1977)) bO^B^lC 

5 0 4*5, B«a*i. o o J: *> fc/h$<4-5^if*S-& 
i*:=r^(D«ftj*^*fij£<4f9, rco«t5 4*S^»^ 
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[0039] #*>\ *mwx\^ mfrrz>£i^&j£<o 
m^m &*>m) ***** m^x ^7 isis 

b\z*9 x MrEBfl[«U. 00-1. 5 0^57^ 

[0 0 4 0] (7) ^7^KM« 

(B) ODSC (^SSjfeSIRJMH-) "CM* 
^tlS^7^CM« (Tg) -5 0WC*)S 
rfc*a*LV\ jtf?^«3»flL« (Tg) d5-5 0ta 

m^7^n*i^^^e>n emmtttt^ffi 

^xf y ^//wtOM^ (enb) ^co^^a^s 



f uyi^ot>yiENB^(OM^^ (EPD 
M) IClf<T^5^C»iaff (Tg) 

[0041] ffimvx o **«»ttfflo*a**^A 

(B) f*. It^O^^n-feV^jtt^ffftT^^^^ 

«:7yyAftl^^t5; £K£9®a££ft*o *389J 
WB^S^nirV^ttfflEi*. *#v±>it&Vo [A] 

^ft-fr* [a] #*r/v5 = ^^^*vft*« 
[b] R*/xtt^^ntyft^ft [a] <t^ur-r 

v\ £fc *?u±^it&m [a] *«r^5 = t> 

CB] ELXfi/X\*'C*>'tt*Mf&'t-Z>ik 
&m [C] ifct>»C*«T>u$ = ^A{t«* CD] bfr 

■t-*(R^fflt^6tt6*»»J:ov^RWi-a. Utiles* n 
ty^fe [A] tLtlt TIBO-«* (I) : 

[0 0 4 2] 

Ufc2] 



R 3 R* M R* R 3 

R 6 Y R* 

[0043] XTFtstiZik&yti&m-f htiZo Utiles a-^^^s, 0 -^^^S, ryh7t^ 

(i) tc*>^T, Mis, JSJB#3*SS4Si co ^S, y^-ti/yyjvm, tfU'^H, r-fe-^^^/u 

S^&JKJ©^-T?& 9, jyfctfJl-f*. '^3X!) 7x^1/^1, rtrvby u^/vi, y-Yyt 

fc^o r 1 «*» i - 6 ©iiMb***"c* 9 , Aff tfe>tt^ 0 mbcDp^. ^aixi/us, ^^^s, r 

tiv^s, n-zf^^m, ^yy^^m, f-Mk* te [0045] :(ory-/vs©B»s-e*«fi* 

rt- y^S, n^yf/VS, **<<^*A>m % n-^* ft 1 - 2 0 0£JHb>K§f§££ Lttt, * ^A-S, 

[0 0 4 4] R 2 , R 4 > R 5 AXfR* fct, IW— Xtt« tf/Wg^T y — A-T/W^rA'g, R 3 tCO^T 

-C^n^vlg^Ji, Aifi, a**T*> A-^xvwg, ^A^:7=fvvg, *<ls*J;vy=.=.;\,m 

Zo R 3 tt. K*ft6^16(D7 9-;Hi-Cfc5. *OR**6- 2 0(©T y — fejx5 0 

[0046] #«vy/uast ltw:, hy^^w 

2 o oKfk**sxt//xtt*"«^ y ^g-ctg»£*iT > y /ua. h y y ^s, h y 7x^5/ y 
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[0047l.*t ****** LTtt. JittftlCJi:, 

^ h 1-20 07;w=^r^S ; 7x 
y^g. y ^A-^y *v-g % ^Wx;^> 

[0 0 4 8] 4*V^mb LTl*, Rttttfctt, ME 
h y !7;V;*-n y * >*A-*~/W;*-3r 

/fc^/wg. b y y f;^yifVX;V/Jxn;WS, *^ls&y 

[0 0 4 9] wtL^co5"b, X 1 RXfX 2 tt, 

»1 — 2 0<Z>2ffiO^ny^fc«{fc**a, 2ffiC0<Jr-T 
2l<Dy/Wr:^A^t£, -O-, -CO 
- S - s -SO-, ~S0 2 -NR 7 -P 
(R 7 ) - % -P (O) (R 7 ) -BR 7 -Xfc- 

ai r 7 - cr-e, r 7 *mm*. mm^y^ 
m*. mewxft 1-20 ©wt**», x» 1 msk± 

) **WKtt, y^u-^g, S> 

y^A-y^u-vg, ^^-i^g, v*y ^vvo^u^g, 
hy^fV^S, fb7^f 1, 
^•v^l/yl, 1, 4 - i/^ n/s^i/ u yg^OT ^^r 1/ 

>g; y^ u^>yy7 f yS^r/^UryS; 

Xtu* u:/£e<z>ttXft 1 - 2 0 co 2 flE0jftfl;*XX ; 
itfria^3i& 1-20^2 i5<o«f b*c*««r/N n yyftL 
t^o y yftM*8S, W ttf ^ n n ^ f l/y ; y^ 

g, i> (n-^n^).yyi/yS, v> */ 
n-^^fv'A') u-^g, ff/vy 
u^g, ^x-zvyyuyl, ^ (p-hy 
/w) yy i/yS, (p-^un^^^/v) yy^yg? 
^7/^/wyy uyg, r^^/ury^vyy yys, 
T U y u^g, r h7> ^vw- 1 , 2 - y A- 
$ s f h77x^i/-l, 2 -i^>y A-g^caTA-^ 



yy /WS^C0 2ffiO^^^#S ; JffilE 2 iR* 
[0 0 5 0] Ztlh<Doh. Yte. 2ffi<nir>(m^& 

xf* 2 ioy^x? 5 w £ u < , 

2«0^r>f*^*a-efc6ii*3Etff*U<, Tfr* 

y u >-g, t>v*!vt y — a-> y >-gxtax y — 
[0051] $iTtzmm-f&#: (i) -e^stvsy^n 

ir^^^OAff^J^r^-ro rac-v?^f ;uyy wy-b* 
X (2 -y^vW-4 -7i^- 1 — < v-/^- /U) i^/W 

3^e7Av?^ny h\ rac-^y^Av-y u^-tf* (2 
-y^/^-4- (a-^^^yu) - 1 --r yf^/W ^ 

;Va^r),A^^nl) h\ rac- v>y f;Wy V ^ If— \? * 
(2 -y ^VV-4 - (0--*-7fvW) - 1 --f l^f^- 
)V) ^3^^^D'J K, rac-i/y ^VPfy 
b*^ (2-y^^-4- ( 1 -T V h^irr^/U) - 1 - 
jy>7*-;V) iS;u=i^?7Msi?? u y h\ rac-^y^/Pi/ 

y uy- (2-y^/w-4- (2-ryh7tx 

/W) -l-^yf-/W ^3^^^a!) K> rac- 

^f/^ywy-^ (2-y^A— 4- (9-r>- 

h\ rac-^f;wyy uy-^ (2-y^;U-4- 
(9-7xfy h y /v) - l — r - ^ 

A^py h% rac-v^y ^/U-> ]) (2-y^ 
/U-4~ (p-7yVtD7x^) -1— >fy^s/I/) 

K, rac-^y^vw->y u^-t^^ 

(2-y^/W-4- (^>-^^/W^n 7i^/H - 1 - 

yuy-^ (2-y^yP-4- (p n a7x^ 
/W) - 1 --f Is^r-tV) ^/i/3-r)A^^a y K> rac- 

^f/vyyi/y-^ (2 — y^v^-4— (m-^n 

U^oi^/^) -1 f v?;V^nr)i,^ n y 

h\ rac-v?y^/Wiyy tr^ (2 -y ^/W- 4 - 

(o a n ^^^yp-) -1 — ii/*r=L>v) ^3^1) 

y *\i rac-i^y^/w^y uy-e^ (2-y ^ 

/U-4- (2, 4 -v 5 ^ n n 7x^) ^m^/V- 1 - 

y uy-^ (2-y ^-/w-4 - (p --y^^y ^.^ 

M - 1 -sf^7*~;v) ^3^r)A^ny K, rac- 

^f/i/yyuy-^ (2-y^/w-4- (p-hy 

/V) -1-^yT^) ^3^»)^^Dy K % rac- 

^f/^yi/y-t^ (2-y^v^-4-- (m- h y 

/v) - 1 — i yf^/'V) ^;l/3n^^/^ t3 y f>\ rac- 

^f;wyy wy-t^ (2-y ^-4- (o-hy 

/l^) - 1 — T As) ^p^^^ny K, rac- 

>*y ^/w>y u>--if^ (2-y^/v-4- (2, 6- 

v^y f/U7x^;u) - 1 -4 >"f^;v) iS/u=i=L$j»is 

^py k, rac-^f/uyy i/y-f^ (2-yfvu- 
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4- (p -3L^JU7 — J ls*f=-?V) \/)Vz* 

^!>A^d!J h\ rac-i^^^/U^D (2- 

(p ->f y^n fcVl^x — /U) 
T^A-) >»3^^A^^ !j Kx rac-i^^/UVy U 

- 1 — T ^n^r)^o!) h\ rac-^j* 
WJuy-^ (2->5vi—4- (p - fc*7 x^ 
y/l-) -1 ->f i^—AO ^3=i!?A^o!j Ks ra 
c-^f^/JUy-^ (2-^^U-4- (m-fc* 

(p-hMf^yyW7xn;v) -1 — f^^/U) 
i/;u=i ~ n y h\ rac-^^^/WVJ uy-^ 
(2 - ^fvW- 4 - (m-Mi^f^y^xx/V) 

- 1 — yr-/V) h\ rac-v 5 ;* 
f/Ui/JJ U>-- If J* (2-7j^-4-7x^-1 

->y (2- A—y zr.^fv- 1 -^r> 

^/i/3-^^py h\ rac-v^- (>< y7*n 
fcVW) VUl/y-n (2-^f/V-4-7x^-l 
->f ^ 3 ^i)Ai;^pij h% rac-v 5 - (n- 

^A^ ( 2 - ^ fvU- 4-7x ~ A— 

n^^DUV-fc^ (2-^f/l'-4-7xr.;l/ 

- 1 -^>^~A-) ^3rr)A^n!iK, rac-^^ 
;W7x-;WU l/y-^ (2 -;*^A—4 -7x~A- 

- 1 — T i^—zV) ^3^r)^a!j h\ rac-^7 
x^>!) tf;* (2-^/^-4-7x^-1 

y-y^A-) v?/U=J^r>-^^^ d y h\ rac-i^ (p- 

hja-) vy^-v-tr* (2-^f^-4-7x^- 

1 --f Vy^A) i//^^j;^D!J h\ rac-v^ (p 
-^od7x^) (2— ;*^A— 4- 

7x^/v-l->fyf^) sM^ — ^Ai/^ o y K> 
rac-^U-y- trx (2-^f^-4-7x^-l- 
■YyT^) ^nnr>Av^^ u y h\ rac-^^U>-- 
fc*^ (2-^f^-4-7x^-l — f^f^u) 
yl,a^r>^i;^Dij K. rac-^^A^A^ 

( 2 - y f /w- 4-7x^-1-^ yr-^) v>a-=j 
-^Ai/^njj h\ rac-S^^A-;*^ — u:/- tf* (2 

- ^ f/i'- 4 - 7 x - 1 -^f yr ^/v) v?;up-r> 
A^Pli h\ rac-^^^ixy (2-^ 
7V-4 -7xn/U- 1 ->f is-yt-jV) i?/\,=i- f7J±iS7 
u^K> rac-S^^ fvl^vy i/y- tf* (2-^^/^-4 
-7x^-i-^fyf^) ^3-^Av?^f;K 
rac-v^^A-Vy Uy- If* (2-^;V-4-7x^ 
/W- 1 — f^y^A-) ^/Vn^^A^f/^ C2 y ra 
c-^^VUVy Wx- If* ( 2-^^-4-7x^1/ 
-1 — r^x-^) ^=:j;A^n!)KS0 2 Me, 
rac-S^ ^/Wv' y U>--fcT7. (2-^^-4-7x^ 
/U- 1 — f ^y^U) ^3 = 9A^d"JK0S0 2 M 



e % rac- ^/Vf y (2-^^^-4-7 
xn/V-l-^yf^) '>3^^^nUK ra 
c-^^f/Ui/y l/y-tf^ (2-^yVl—4- (a-y" 
7y^A-) -l-^yr^V) ^i/3^-)Ay^ u y h\ 
rac-^yvuiyy uy'-tf:* (2 -J-^/U- 4 - ($ ~ 
-7-7 yvw) -i->fyr^) ^ua^^^^py 
h\ rac-v^^f;^>y uy-^ ( 2 -^A— 4 - 
(2 1 --^-7^/lx) - 1 ->f y^^A-) vvW 

^JA^n'J h\ rac-v^^^iyy U^- tf* (2 
-oi^/U- 4 - (5-Tiry~7y^A) -l->fyf- 
AO ^/l/3^^^^n'J h\ rac-v^^f/Wv'y l^y- 
(2-^/^-4 - (9-Ty h7ir^/w) - 1 - 
yy^A-) >>3ni)A^D!j Kx rac-i*^ y^A-V 

yu-v-tf* (2-^^-4- (9-7xfyhy 

/W) - 1 --f >y*~A') i//^^^^ n y K> rac- 

^f/^yy^y-fc^ (2-^^-4- (o-y^ 
;i/7x^;u) - l -4 i/^f^)V) ^;uzint>Ai;^ □ y 
H\ rac-^^f;^yy l/y-t*7, (2 -oiyvV- 4 - 
(ra-^f;V7x^l/) — 1— fyy^Ay V/Vzi-^ 
MsVfruV Y\ rac-^y^A^>y t'V-fcf* (2-^ 
/l/— 4- (p-^f;V7x^) - 1 ^=f=-?V) is 

(2-^^-/W-4— (2, 3-^f;U7x^;l/) -1 
— r>x— ^n^!)A^n!J h\ rac-i^^f 1 ^ 

yyi/y-^ (2 4 - (2, 4-^y^u- 
Kx rac-^f^yyuy-^ (2 -^^/u- 4 - 

(2, 5-^f/^7x^;l/) - 1 ->T y^^^yu-) 

=r^T>^^^ n y k, rac-^y^uvy w>--tr^ (2 

-zn^vu- 4 - (2, 4, 6 - h y ^Wx^) - 
1 -4 l/y*^;l>) is/V=i~t;J»W u y h\ rac-^^^ 
;v^yy yy-t*7 (2-^^*/i — 4- (o-^nn7x 
nyu) -l-^yfn/U) ^3^r)A^P'J K> ra 
c-v^^^yVi/y U>-- tf^ (2-^^-4- (m-^ 
nn7x^V) -1 — f i/f -/U) ^V3-^^p 
y Kx rac-^^^/l^> V U-y-tf* ( 2 — ai^w— 4 - 
(p p D7x^=./V) - 1 yf 
A^^oy Kx rac-i/^^/^y ky-^ (2-^^ 
/U- 4 - (2, 3 -W X2 D7x^) -1 — fyj^ 

yv-) s;;^^r)A^py rac-v^^f;^yy yy- 

\?7s (2-^/1—4- (2, 6-^no7x^) 
- 1 — fyf^) ^n^A^ a y h\ rac-v^^< 
f;vy!)uy-^ (2-^^-4- (3, 

n u 7x^/U) -1 il/*fz^}V) u 

y Kx rac-v?>^"/^>y WV-tfX (2-^^"/W-4- 

(2 -7 r o^7x^/W) - 1 yr-^) ^3^!> 
A^ay Kx rac-t^y ^/Vi/y l/y-t f ^ (2-J-^ 
/I — 4 - (3-/p^7x^) -1 — f is^T^^) i? 
/W3^i)^^py K, rac-v^^ ^/Ui/}) 

(2 -^/U- 4 - (4-yn^7x^) 
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I/- if* (2 -:nfvW- 4 - (4-t*7x^!i/l') -1 

( 2 -m^yb- 4 ~ (4-^)^^ 

y h\ rac-v?y ^/l^y UV-fcr 1 ^ ( 2 -n-:/p fc°/V- 
4 -y 1 — >f y^^/P) vvWrn — ^v^ xn y 

h\ rac-^f^>yi/y-t^ ( 2 -n-^P t:Vu- 4 
- (a -~fy^->^) -l-sO^f— />) ^^^Av^ 
^n!) K> rac-v?y^vW>y wy-tf* 
yu-4- (g-^^^w) - 1 — < ^"f==-;V) i//u=2 — 
>)A^n!J K% rac-^f^yuy-^ (2--n- 
•/of;i/-4- (2-^f/U-l-t7f/u) - 1 — f 
yr-/V) ^n^JA^n!) K> rac-v 5 ;* ^v^> y 

M - 1 —4 yf-^) ^3 = !>^^ n U h\ rac- 
^f;^>Ul/y-k^ (2 -n-:/p fcVv-4 - ( 9 - 

ryh7tov) - 1 ->r y^^/v) *j;v=~VJ±i/9 

p'J h\ rac-v^y ^A->y uy-hf* (2-n-^ntVw 
-4- (9-7xtyh!);u) - 1 -4 is*7~M v?/v 
a^^A^DjJ h\ rac-^^f^VD Uy- tr* (2 
— yyn fcf/V- 4 — :7 :n:=-/V— 1 — ( yf^/V) 
a^^^qjj h\ rac-v^^f/U^y I'V-tr* (2 
->fy/nfc>-4- (a— *~:7?vV) - 1 
yw) ^nr:i)A^p ]) h\ rac-S^y ^/Vv' 'J 
tf* (2-^yynkVi/-4- (p-^^/v) - 1 - 
>f >r-^) '^3-> *A>^ p y F\ rac-^y^vl"$/ 
(2— <{ V?X2\f;V— 4- (8-yfvl'- 

y h\ rac-S^y^vWJ l^>--fcf^ ( 2 -- f y :/p fcVU 

-4- -l-^fyf^/v) i^/V3 

^^^dU h\ rac-^^>D WV-f^ (2- 
-Yy^n^yp-4- (9 -TV h7ir~/>) - 1 > 
T^/V) ^3^^n!)K, rac-^f;^>!JU 
>- tf^ (2 --f V:/p fc*/l"-4- (9-^ai^^hy 
/U) - 1 yf^^) ^/i/nniJA^^py Kx rac- 
^y^/w^yy Uy-fcf* (2 -^^^A- 
- 1 - ^ y^r~/V) ^/^^^^^ o y Kv rac-v^ 
3vl^>y U-y- tf* (2 -s-T/^/V— 4 — (a-^^ 
A) — 1 —y{ i/*r=-;V) i?;l/3^!)A^D!j K> rac- 
^f/^!)^-^ (2-s-^/W-4- (0—*- 

- 1 — f y^r^A) iM<=a~#A^ n y h\ 
rac-i/y ^/V->y UV- tf* ( 2 -s-T/fvl'- 4 - (2 

-y ^/u- i --f^^/w) - l y-r^/v) 
W^d!) h\ rac-i^y *v«/!J wy-tf* (2-s- 
y^A—4- (5-T-fe-J-:7*vu) - 1 -^y^:=./u) 
^3^^^n!) h\ rac-v?y ^/Ui^y UV- tf^ 
(2-5-^^^-4- (9-T > h^ir^/P) - 1 -4 
y^/V) i?/U=~#J>siS# a y h\ rac-v^y^/w^y 
yy- IT* ( 2 -s-r/^Vl"- 4 ~ (9-7xtyMi 



/!✓) ^3^«)A^p!J h\ rac- 

^^f/uyuuy-^^ (2-n-^yf^-4-7x- 

1 — f y^-/^) >?;Wr3 - r> n y K> rac-v> 

y ftVi/V Uy- t:*;* (2 — n-^y^/i"— 4 - (a— J- 
37?- AO - 1 — < y^A) ^nr)A^^nUK 
rac-v^y f-/WVy uy- fcf* (2-n-^f/U-4-7x 
^yu- 1 y^^A) i/yu^x^A^^P y h\ rac- 
( 2 -n-^^vW- 4 - (a—t- 
-1 — fyf^) ^/up^^^p!) K, 
rac-^yf^>yuy-t^ (2 -n-y^/V-4 - (j3 

— -f-y^/u) -i-^fyf^) v//i/px^a^ n y 

K x rac-^y ^/W->y U-V-fc*^ (2-n-^^A-4- 
(2-y^/V- - 1 --Yyr^) v^/w- 

3^r>A^^py k, rac-i^y ^/w->y (2 
-n-^/w-4 - (5 -TM-ry^^) - l -^>r^ 
AO i?/Va^i)A^ p y Kx rac-v^y ^/u->y u^- 
tT^ (2 -n-y^-A- 4 - (9 -TV h^ir^A-) -1 
-^fyf-^) h\ rac-i^y^ 

i^yw^-tr^ (2 -n-y^/w- 4 - (9-y^-t^b 

V JU) - 1 -A l/*f~>l>) ^V3^>)A^d!) h\ ra 

c-^f^>y^-^ (2->f y^^/v-4-7 31 

n/W- 1 V-r^A) e;;l/3 = ^A^^ a y h\ rac- 

^y ^us/ y u-y-e^ (2-^yyf/w-4- (« - 

^py h\ rac-^y ^vw>y uy-trx (2-^yyf 
/V- 4 - (2-y?vv- 1 — - i -^^=f^ 

/V) ^p^^A^p!) K, rac-^^yjJ^y- 
(2 — fy^f;v-4 - -1 

-- O-^^/W) i^/Un^^A^^py K, rac-vfy^/V' 

v'Duy-^ (2-^yyf^-4- (9-ryb7 
ir^yu) -l — f i^f=^;u) i?;y*=- i)A^ p y h\ 
rac-i^y ^3/9 u^-tr^ (2->fy^/W-4- 
(9-7a:tyh y/w) -l — f yr^/W 

A^d!) h\ rac-i^y U^-tf^ (2-^^ 

4-7x^/1 — 1 — -y;V=i~V 

A^d!) k> rac-v^y^-z^y wv- tr^ (2-*2f- 
^O^yw-4- (a-T^^vu) -l-^fyf^v) ^ 

t?J>>W P y K> rac-v^y ^"/Wv-y 
(2-n-^^W-4-7*x./V-l f >-^/y) 
yVpxi)Ai/^P!) Kx rac-i^^^Aiyy uy-^ 
(2 -n-^^r->/W-4- (a-^^^A) - 1 — < V s ? 

^^^^pU K, rac-^f^7x^;i<y 
!luy-t^ (2-^^*/w— 4 -7x^;v- l — Tv-r 
:=./V) ^l/ax^A^^ni) h\ rac~y ~)V*s 

yuy-*^ (2-^^-/1^-4- (a— i-y^/v) -1 

-^yfx/V) v?/^^i)A^piJ K> rac-y^/W7 
^^yw>>y tf^ (2-^^/W-4- ( 9 -Ty h 

yir^/u) -l-zfy^/v) v/;^^!)A^d!J 
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h\ rac-^f^7xn;l/;/!J l/y-^ (2-^f-fr- 
4- (9-7xfyhU/v) - 1 is"r—fr) ^3 
^^^o!J h\ rac-^7a^>!J uy- tT* (2 
-:xfvU-4 -7x^/1/- 1 — >T v?/Uz3-r> 
A^uU h\ rac-^7*ri/US/3 tT^ (2 -J- 

^A— 4 - (a-^^^/W) -l-^yf^V) ^3 
^")A^P } J h\ rac-^7x^/l/y!J UV-t^ (2 
-zn^/i— 4 - (9-TVh7irnyix) - i ->f ^t 5 ^ 
i/;i/3^r>A^^ n 'J h\ rac-v^ 31 ^/Wv' IJ V 
-If* (2-^^vV-4 - O-^m-^vMJ/U) -1 

;V->'Jl/y-^ (2-^^-4- (4-f7x^'J 
/W) - 1 --f y/^^) ^V3^f>Ai/^ny Kv rac- 
^fl/y-^ ( 2 — 3L^fr- 4 - ^7zr^/U- 1 --f >- 
T^/W) n y h\ rac-^UV- tf* 

(2— a^/l"— 4 — (a --^^vW) -1 — {isy*— 
fr) i?fr^~$J*i/?u}) h\ rac-xf i/y- tf* (2 
— 31^/1^- 4 — ^m^/U- 1 —4 Z/*r~fr) i?fr=i=.$ 
b\ rac-^^U^-fcT* (2 -^^/i— 4 - 

p!J h\ rac-^^-U^- tf^ (2-n-:/PfcVU-4- 

(a-^7^/W) — 1 >f*~7U) i?frzt=-&A>i?jr 
p y K, rac-i^^/V^A^/P- tf* (2-^^A--4 

h\ rac-vM f-frtffr^fr— tf* (2-^^/W-4- 
(a-^^/V) -l->fyf^) ^3^r)A^^ 
p y K, rac-v^^ ^frtf fr^fr- fcT* ( 2 -n-^P bVW 
-4-7^^/^-1 — fyf^) ^3^>>A^d 

[0 0 5 2] fflUBO X 0 q*<Di?fr=*~$ 

r£t>-e#5 0 **w-eHu mm. iwb* 

^ * p -fe t<£^ £ 2 «K ffl V % £ - £ 

[0 0 5 3] StJia^ #Btyft*(W4, Journal of Org 
anometallic Chem. 288(1985) , B63-^67M* a — 

i Sfttt^^P -feat's* [A] a 

Tte, Mis-US:^; (1) -c^sttsy^p-fe^fk^tto 

tltt^ 4MBJp3-l 6 3 0 8 8*&*»l£«Btt*iX-C 
V^STEHRS; (II) : 
[0 0 5 4] 

U£3] L° MX 2 (II) 



rfc ±1^**1-2 0 tomtoms, ^y^sxny 

[0 0 5 5] ^cD<t9^ (II) 5 
*>-Ct>, AttWfc. TE*(III) : 
lit 4] 

Z Y 

/ / 

Cp 

(X) a 

[0 0 5 6] (jS+v Mtt, iM^^^Xi* 
M^Tt^bT*^ , ^oflt*JSZ«r#-rS«*^^p 

t^*xra#^i4S immm <D5tm 

£^ir$fl#-Cfc 9 , Yte, S*. U>\ iteHXtt-f*^ 

[0057] zcnxo ttiiu) XTFZti&ik&mt L 
-a*, i^tticiii, (v^^^/v (t-yw^; K) (^ 

h7/f/^D 5 -s^p^^v^^yao >>^>-) ^ 
^ p y K> ( (t-y?7UT $ K) (r h7^ ^ 

^y^n!) K. (v^-O-^ (t-^f/WT^ K) 

(7"h^^^/^-^ 5 -v-^ o^O-^ v^zc^/u) i/y 
V) ^y^ny K, (^^t^yu (t-yf;wr>; K) 

» iS^^it/l' 1 ?*^, Wt^jv (t-T'f/wr ^ K) 
(:r h^p^A— n 5 -v/^ n-<v^^^/U) v^^ 
» S^?vu^*v\ ( (t-/f;ur^ K) (rh7> 
^/W- ?} 5 -V^ p^O^^^^/w) -l,2-^^^i^>f 
/P) ^>-v^^*>\ ( Wf^T5K) (fF7^ 
^/^-r? 5 -^^P^O-^^^/U) -1,2-^^^v/^T 
/w) ^^^^^f 1 ^^^^, ( (^ji^/u^^^^ K) 
(^ h 7^^-77 5 -isfvO-fiS^^M /*f-\s 

K) (f!^7^ ^/v— J) 5 -v^^ n-O-^^m^w) V 

K) (/? 5 -^^n^v^v^m^/u) i/^^) (l>y 

K) - (y- h7^f/^- rj 5 -v^ p^^vbc^/w) 

^y^f^y, ( (^h^^^^-77 5 - 

1/^7 &s<ls?i/3L^/U) -1,2-^^^V^W /V) -^^v? 

(2-n 5 - (fh7^f^-^o^^ 
-l-^^/U-m^y lx — h(2-)) v^-O-v 5 ^ 
(2-T7 5 - (fh7^/V-^P^^ 
/v) -l-^^/i — 31^ y ix— h(2-)) v 5 ^^/^^^. 

(2- ((4a, 4b, 8a, 9, 9a- n )-9H- V frit UV-9~>T /^) 
i/^n^^ri^-y u~ h(2-)) i/t^fr^*^, (2- ((4 
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a, 4b, 8a, 9, 9a- tj )-9H- V >\s* ls>-9-<<( /V) 
[0 0 5 8] *&m-?\±, Wlt^(DX 5ft5t (II) 

tis^^cty^ftiit 2«^±&^;bi£Tffi^s;: 

[0 0 5 9] ctiboft^ftll *»t?fflv^ttJ:^ 
=TA (B) 4>mttcR!U ±S£Lfc**o1rWfc'&tttf> 

*-ct>, »E-«a; (i) -c«*hs^#o-fei/fb*4fc 
[oo6o] 7<^o-fe^s^ttJi<DPWcfflv^bj^*«r« 

/m>tfcotW<, tt»M¥2-78 6 8 7 
[00 6 1] ( 1 ) »#7K*^*i-5{t-&»fcSVM4tt 

i ± v VA.&ftfo®hmit*mmfrMm 
<t&®> l-cejc <* i£xmt*.m<omm t unmix 

(2) ^VifV, M^V, ,X<7vW:n— fvK 7h7t 

[00 6 2] (3) -r^v, -oifv, H^/xyfoU 

[0 0 6 3] r^^y^^^KaoBicfflv^btts 
tl7;^;^!>^ii:itlt JWMSfctt, h y y 
f;u7;u^^^A, h y 3L^>ur/w^s«> a, h y y>u 
V/wr/us — ^, h y >r yypt>7;w^!>A, h 

A> h ysec-^/WVl^x^A, hytert-^/V-T 
7/V !> A§(0 M) 7/^^7;V ^ !) A ; h V is? 



i/^n7^7;K=^^ ; v?^f;u7 
- r>A^ o y ^^/ut/u^^^a^ d y h\ 

d y K*©S?T ^«)AA7>f K ; ^ 
xf^7/^^r)i,t Ky h\ *?4Vf<9-*'T 
At Ky K^co^T/i^/UT/i^-^At: K'J K; 

x^7;V^x-^A7xy^S/ K^^v ? 7^^/U7;l'^ 

h y t^^ta-s^a, h y ^ u ta^/v-t 

[0 0 6 4] £fc. T/W^ /^^r-y-VCDSijt^^i-ffi^^ 
6tL*« , *T/U5^!?A{t-&»4: Itft 5£ (i-C 4 H 
9 ) x Al y (C 5 H 1Q ) m <&* y x, y. zl*]E<Q 

So 

[00 6 5] TA-^ / V<DMig^^(-ffl^fe>tiS 
ig8E<!: LTte, -<>-i?>\ hA-^V, 3->u 

>\ *;*>\ W ^*<0^#;R«ffc** ; -<>9>, - 

•y-^>, *?*T*>&(Dmst3mmk7km —>?v< 

[006 6]iE>^oty<fc^ [A] i:S^LT-f 

*>tt*M!&'tz>it&® cc] am #^¥1-5 

0 1 9 5 0 1-502036 *^«B. «F 

M¥ 3-179005 #I8^P 3- 1 7 9 0 0 6 

#4fc*L «8B 5 P3-2 0 7 7 0 3tm 1*^3-2 
0 7 7 0 4 3fe@4#fFm 5 3 2 1 1 0 6 

[0 0 6 7] lffiSBA"f*»fc UTfi. 

BR 8 R 9 R 10 
(5fK R 8 . R 9 At/R 10 ^ ^tV^tt®3SlLT, ^ 
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[0068] ttffi-«a:-e*Sixs*^**#^^» 

^py, by* (4-7;u^n7x^;u) 7#p>\ h 
V X (3,5-v ; 7;^P7xr:yv) 7tfu>\ by* (4-y 
;^D)«f^7i^) 7#n>\ by* (^y^yM- 
ay^^/u) /fpy, by* (p-hU/b) ^ay, by 
* (o-hy/w) 7#n;/, by* fas-ifff-As-?*^ 

f v) #n ^&mf btiZo cne>co3fe-ett, by* 

[0 0 6 9] *HE>f *>ttfl:*4W±i #f-*>mt&to 
bT-yt^mt&tobfrhtt&m.'V&Z. T~*r>\m. 
E^#ptyft*» CA] i:R^^i:ia^^p 
* [a] ta^WbU -Y*^»*r»rt-*** 

;*yw^£A#^-:^>\ ^^>>^fty, r>^e 
[0070] sffE-f*^tt{b-&»turia, 

/w) **>m. V U>f;vr^^A7 h y ( P -hU 
/u) ^ig, h^f/vry^^^fh^ (o-by 

h7 (^-v^^yw^—yw) *£pf§, h!)/f;i/Ty 
^!)ArF7 7**^ hy 

yf/vry^^^Ar l>7 (p-M)7^tD^f;W7x 
rvW) fr^lR, by (n-^/W) 7>^^Af h7 

(o-hy/i-) by (n-:/^) ry^^^Ar 

iT^-^fi ; N.N-^WxDx^Ar h7 
(^oi-yW) tJ>^^ x N,N-^xf;^^^f h7 
N, N-2, 4, 6— < ^ > ^V^T — y — 
!>Ar h7 (:7 s: =./!✓) »>S§ON, N-^r^^/PT- 
y~*Aig;v? (n-/P bVU) 7^?A7h7 (-< 

^ y/v*uy Tfrvm, iff* u^wy 

^!)Arl^7 (^ai—yV) ^^^CD^r/^^f/PT^ 
r>^j^ ; b y ^zn^/W/^T^^A-r b^ (7^^ 
/W) 7^^^> by **7*^r>^b 



y {y*.~)v) hV (i/*3 L j\sy=r.^/u) 

zfc—^-r V? (y=r.~/\s) fc9m&<D b y TV — 

[0071] *vmm**&tt***>mk&tob l 

Tx b y 7x^/^/U^^Af b 7 ^r* (^O^^/W 
^n^^^/i^) tKU— b> N,N-^yf;vr-!)^!)A7 
h^^r* (^V^y'/W^-n^^^i/P) ^fl/- b. 7xD 

Safari gJLT^J: 3 

V\> ) 

[0 0 7 2] r^^^coffi, 0yx_tftr* [by (n-^ 
;v) ry^!>A] y-^T^u-b, tr* [by (n-y^ 
/u) r>-^e-r>A] ^#tKu— k t** [by (n-y^ 

yu) Ty-e~*A] !>yf^#u-h, b** [by (n- 
^/U) 7V^!)A] Kf*#U- b. tf* [by 
(n-:/?^) T:^e~*A] "ftf^u u^Jjtfu— b. • 
t** [by (n-^yw) T>^*~*A] K^^ouK 
r^/^V- K by (n-T/^yV) T^^e^^ A-l-^/V 

/W^y^^^F, by (n-^yU) 7^xi)A 
-l-#yw< K-r#7#u— b, by (n-^) 7V*= 

b y y ^/w^y/u-i-^/w^^Tjeu— k b 
y (n-^/w) r ^^-^^ A^u^e-i-^7/w< k^^tk 

[oo7 3] *^y>mt&m, RXf 

(1 4) , T^-^^/W^^^tK^^ (1 3) „ 2,7- 

^/w^yfA^^y (13) , V^^rJo t Ky K- 
7, 8- v>p< ^/W7, 8- i^^/w^ v N Kx^ 
Ky K-ll-^5 L /W2,7--^yW^r>>'^^7>', b 
y (n-^^) T^=Z-*7 M-tJ^'^Hif-ys*- b (1 
4) , by (n-T^/U) TV^e^r>A6-^7yV/^^7^U 
— b (12) , by (n-7^M 

^yf^^i/- b (13) , by (n-r/^/iO rv^e^ 

^ A7. 8-^^7/W^ y^ ^ b (12) , by (n- 

(12) , by (n-y^yw) 7y««)AK7 f ^tK!) 
K-8-^ ^7,9-^^7/W^^^^tKu— by (n- 
y^yu) 7y^!)A>)y7^t Ky K8-3i^-7,9- 
v^^y^^^v^TKw— b, by (n-^yv) T^^-^ 
^A^^^t Ky K-8-^yu-7,9-^yw^r>^ 
*jHu~ b, by (n-y^yv) TV^e^^A^v^t 
Ky K-8-7D yl^-7 t 9-^*/W<9^^sIf b, b 
y (n-^yu) T^*~VJ*V>*rli b Ky K-9- b y 
^ ^y^>y ;V-7 t %-*Jj3;U/<V i/tfjjifi b> by 
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[oo7 4] tn^y ^\\&m, R^^Tn^xDmt 

LT^ ^]X.«4-^;V/Vt^7y (14) % 1,3-v^ 
/WV^#y>- (13) , 6,9-^/^^^^7> (1 
4) % Kx# b K5 K-l-^^^wi,3-^/^</^ 
Kf^b K9 K-l->f/^l,3-y*yu/<yf 

[0 0 7 5] MIC, KT^iSft^tefeW^^^S- 
*yte, h y (n-:/*yU) T^-fAT?*)*^ Ctl 

y (n-y^A-) TV^-~*Atf* (y^b Ky K-1,3- 
^/WVt^l^-h) =»^/l^— Kill) % hi) (n- 

^/w^^v^^i^— h) ^znu-h mmm am 

s by (n-^/W 7^^^ W^*tK 
y K-7,8-.i^^/U'^^>'^^^U~ b) h(I 

ii) , by (n-y^;v) ry^^At^ (frv^**: 
Ky K-7,8-^;w^y^^u- b) ^^^h 
(in) , by (n-^vu) ry^^t^ 

b Ky hW.S-S^w^^^U— h) 

h (IRgfttt) (III) , hy (n-^/W TV^r-^Atf 

h) r*w-h (&jrj£) (in) , by (n-y^vW r 

>^e~£Ab^ (y-7-b Ky K-7,8-i^y ^A-7,8-^ 
^W^Vy^/tfU— h) ^mU— h(III) > h y (n- 
7<f-;V) T^^Ab** (Si-K Ky K-7 f 8-^^ 
7W7,8-^^7^<^>"r^^l — b) ^ny— b (^o 
Aj$j£) (III) . hy (n-^^/W) T^-frAtf:* 
(hy^n^-^-^^b Ky K-7,8-S?;fr^<*:^:&# 
^_ h) =i/</i,^- Km) % by (n-y^v) TV^r 
^!)At^ (K^b Ky Ki**/w<Kf f ##i''— h) 

b (in) , [by (n-^/u) ry^ 

?A] b** (K^kKJKK^**^^ — 

— h (in) , by* [by (n-:/?^) ry^~?A] 

b** (r>^^*b K 1 ; K-7-^/W<r>v^7Kw— b) 

^ny-b(in) , b^^ [by (n-y^wo r^=i> 

A] b'* (*y-r;*;b Ky 

b) b (iv) , b^ [by (n-y^vw) 

b-^ (^yf^bK!) 
#u-b) h (III) , bTx [by (n-:/^ 

A) 7V^!)A] b** (^Vy^b Ky K-7-#/W< 

^v^^^u— b) — b (iv) mmtfbti 

[0 0 7 6] «HB<D±5tt{t^» [C] 2«J2JUL«L 
T;\s%~VMt&m [D] te, «itfTE-»a;(a) : 



R 11 ,, A 1 X 3 „ n '"(a) 

[0 0 7 7] SUES; (a) K.*5tvT\ R 1 1 ttj68lB» 1 - 1 
2<D^b**S, «*.tfT/V^a, -V^7;^i 

n-^nbvws. -ry^nbvi-s, -fyy^A-s, ^ 

^A£, ^^v'/H, Jfr^^vufiv v^n^v^/W 
n^vvvg, y^~/ug x by/VS^f*> 

[0 0 7 8] ^<D±0t£^mT;V*^*7Mt^*fot L"C 

Us ftflefcjlci*. by ^/uta-S-^a, yy^jv 
T/v^r)i, v hMy/Dfc>7;v^?A, by-T 
y;y^uTA^-£A, hU^^f^T/w^^A, b 
y 2-^^/^=¥^/v-T/W^^^A^cD b yr;i/^T;W 

7;K^^A^|j b\ ^y/ntVur/K^^^A^ 
ny b\ ^y^T/V^^A^ny b\ ^> ^ 

r^^^yn^ K§Ov 5 7;u^;yr;y^') A/N7 
K ; ^ ^r^^^^Air^^^ n y b\ xfyUT;u 
^ ^^Air^^r^ n ]} h\ << Vfxi bfVUTA-^ — ^ Air 
^^pU b\ ^/VT^^^^Air^^-^ n y b\ ^ 
f;i/7/V^ ^^Air^^y^n 5; K^cOT^^r/VT/w^ — 
^A-fe^^r/N^-f K ; ^f;i/7;v^^!>A^n!) b\ 
xf;v7;w^^A^^uy b\ -f y^n bVKTA-^ — 
^Av^^ny b\ x^/W^^^d^ K^cDT 
/i/^^v^^A^^^ K; ^xf-/i/7;V5 = ?A 
b Ky b\ ^y^7;K^^Ab Ky K»©7^ 

^r;i/^?At Ky K«as*tf bH5 0 

[0 0 7 9] IT«7;V^!>A^(| [D] H 

T, TIB<OA(b) : 
R ll n AlY 3 . n .-.(b) 

Wt, R 11 ^. fW!E5£<a) (Ciott^R 11 ^^^^ 
9, Yfi, -OR 12 S, -OSi R 13 3 -OA1R 
I4 2 -NR 15 2 -Si R 16 3 SXtt-N 

(R 17 ) A1R 18 2 S^9, n{^l-2-C^t). 
R l2 v R 13 , R 14 ^U^R 18 ^, t^m, ^f-frX. 4 

[0 0 8 0] z<d & ? temmr /V * *>ik&Vo k LT 
(i) R A1 n ai (or 12 ) 3 _ n -e^^ns^fts «*. 

l^yf/V7;u^^!>Ay b^r->b\ V^>^T 
^Aaib^v-K, ^y^f/^yw^x^Ay h^yK 
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[0 0 8 1] (ii)R ll n A I (OSi R 13 3 ) 3 - n ^ 
ZtlZit&m. &\?L& (C 2 H 5 ) 2 A 1 (OSi (C 
H 3 ) 3 ) , (iso-C 4 H 9 ) 2 A I (OSi (C 
H 3 ) 3 ) , (iso-C 4 H 9 ) 2 A I (OSi (C 2 H 
s ) 3 ) 

(iii) R lx n A 1 (OA 1R M 2 ) 3 _ n X*7FZtlZ>it& 

(C 2 H g ) 2 A 1 (OA 1 (C 
2 H 5 ) 2 ) ; (iso-C 4 H 9 ) 2 A 1 (OA 1 (iso- 
C 4 H 9 ) 2 ) 

[0 0 8 2] (iv)R n n Al (NR 15 2 ) 3 _ n X^^tl 

z>tt&m. (CH 3 ) 2 Al (N (C 

2 H 5 ) 2 ) . (C 2 H 6 ) 2 A 1 (NH (C 
H 3 ) ) , (CH 3 ) 2 A 1 (NH (C 2 H 5 ) ) , 
(C 2 H s ) 2 A 1 [N (Si (CH 3 ) 3 ) 2 3 > 
(iso-C 4 H 9 ) 2 A 1 [N (Si (CH 3 ) 3 ) 2 3 

(v) R ll n A! (Si R 16 3 ) 3 -n -C^^nSf^, 
0H;tli (iso-C 4 H 9 ) 2 A 1 (Si (CH 3 ) 3 ) 

[0 0 8 31 ~tl<b<D0 hXhR xl 3 AK R 11 ,, A 1 
(OR 12 ) 3 _ n , R J1 n A 1 (OA 1 R 14 2 ) 3 _ n Xijk 

Pty^ft [A] Z^/vXte*). #Jx.tf, HtJi2L*:J; 
9iC^ ^nir^ft^ [A] b^ tlT/V^!>A« 
*s\\&m [B] £a^^/£^£C<hri$T*#6 0 &fc, * 
*X2^s\\^m [A] ^o-fervft;^ [A] bfc 

fo\^x4*>n*w*m*z>ik&m (e> 

xh£<, wz-tz^^^m [a] i:tfc^ ^ra 

T;v^^?A^Mk^ [B] ^oir^fb^&i 
[A] • Ut^ ty»^r^t 5fb^ [C] b* 

^\^mT/KH~vj±it<&yo [d] ^fflts^i:^ 

[0 0 8 4] *&mx\t, * *u±^it&Vl [A] f*. 

*§o. 00005-0. i^j^k s^kiw 
o. oooi—o. o 5 ^ y *;i<><D&xm^^tiz>o £ 
fc> W^TA^-^A^i/fb^ [b] rau 

— 10, OOO^t/K #£L<f*10 — 5, OOO^P 

b * z> <t o temxm^Z d i #T*# s 0 

[0 0 8 5] ^^n-fe^^ [A] ^SJSbT^^-V 

n*w*fo*z>\\^m [c] s^&jsuk^ 

UT, tfn^H^^ #j 0 , 
Kfil-lO^^^^ii/ifi-Ci^ibhSo M 
tc x #*7vi'S = S'<Mfc£4fe [d] **r/us^fr 



A**s/fb^» [b] f^r^^iJAifxwtv 
»*r»*i-S{b#* [c] ^^pyi-Ti^/W:WL 

t\ ifi«\ IBO-l, OOO^W »*U<li#5 0 — 5 
0 o ^yu<t ft* J: t£&X&m\z& Cxm^hhZo 
[0 0 8 6] Bfrieoj: 5*^ ^o-fe^jtt^«rfflt>T, 

&#y ^>-<h&^£-&£i£5£, ffftfcfi-&Stt-Oft« 

(B) Sr#SwtdS"Ct5« /**-t*!Jr 

fl/yi, KM3-20(Da-^U7^yi, 

*y £*fi^£-frT b+^*fi^ffilfe*s^* 
[0 0 8 7] ^5«a#^JRfb^^ttj«*ffl^ 

(EPDM) «fSr«ai-SB(ctt. **«#U3i^<o« 
g 5 y 7^- 2-7 >Vi£?V* 1/ (ENB) 3£tf> 

v\ 

[0 0 8 8] — ^JSWOJiJJC^^o-t^/ttjJESr 

(mod) m<Dmft#&'&tfv ^z/mh& 

m&i$ltZ>z.btfXZZ>o 

[0 0 8 9] ^*»3-2 0 

coa-^-u^>r >-^r. ##4£#y^v££^fi^£i*:5 

« [A] % *1»Tyv ^ * A ^fb^fe [B] , -Y* 
>tt*Mf$-tZ>it'&m [c] , IC^iryv^!)^ 
{b^» CD] 'Sr*H*n»J^^«-&KJSfiWlcfl«eUTt 
J:v^L, &1t=f>#>**u±^jk&®> [A] Sr**i-5y 

[0 0 9 0] &ft, >^n-feV5R«!jKSrP»i-5Kl- 

cojjgafie^fbTK*. ^^>-, hA-ai^ ^^ix^«t(o 
v^^ n a * ? y ^{k«ft**«r«^» £ ^ 

[0 0 9 1] ffiJie^^nirVib^te [A] , Wi7/w; 

~vj***^it&m [b] . *>tt*Mi$,-rz>fc&M 
[c] at«r«iir/u5 = i>A^» [d] a*-i 
00 — 20 ot:, b< 70 — io o^-eja^ 
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4 0-200^ &$L<li50-15 0^, «M£#S 
L< !3 6 0—12 0*t:-e, *MJE— 1 0 Okg/cm 2 , # 
*L<te*ftE-5 0 kg/cm 2 x 4#lc#*L<l**jWl 
-3 Okg/cm 2 0*#T"Cfr5wi:d«-e*4. 
[0 0 9 2] ^<0*fi-&Si6tt. a^eOfi^*&"CHJfi 

sri^sSo *fi^te. ^s^st »R 

-C 2 aeHilcdttTfr 5 d t t-Xf # 
[0 0 9 3] *^tfflP^xf l/y • a- 

a-u^^o-- y * is&m&ft (b) tt, ± 

(B) co^fifi, &&m^<Dm&&i**m&-rz>^ 

*J) ©*fflt«r«l»t 5 i t »c i 9 «»t5 r fct>^» 

[0 0 9 4] ^^K^^-a*, • a -^U:7 

(b) te. 

ytl-7^yWi (A) S^^WV" a-^w^^>- 
^**fr#=fA (B) (O^ftfil 0 01 
fiSMC^LT, 9 0-4 0liS, £?£L<te80-4 

[0 0 9 5] ^OffeOEKfr 

aatmcn, ar^y ^>mss (a) rx/^ 

(b) <DMi£s &micfctxmtm (o Rxs/xtem 
mitmm (d) tas-etSo 

[0 0 9 6] flWBttffcSB (C) LTfi. m$t=*M£& 

>\ GmTx^Tfrb, ?± y ^mv^mjkmtm ; = 

{fc#J; t-7v/», t-^t&, ±&m. 

— ^a-^vS^ ^fruy8, ^fT'jy8/< 

*y**y^!7^;^ SCttWtt 
#»J:/>$*ji>\ »tt*-*-:a-/K ^{b***^l*}B» 



[0 0 9 7] rjtb«>ft<t#J (O » % ^ttJKy^U 

y<<>®m (a) ^t>^^u>. 

^^y^v^S^ff^A (B) ^ttftioolMi: 

#'U ifi^2- 1 0 OfifigR. JfSL<tt5-801i 
»oW*-cfflt^feix5. tfc<t» (C) &lfflE<0J:5*« 

[0 0 9 8] mffi«M%tt#J (D) <t Lttt, **ttfc 

*si*ss»^^v«>A»>^^*— , f^y»* 

[0 0 9 9] rftb<D«m;ft«S#J (D) tt. 
*^7 4^mm (A) AU^^W^- a-tl/7^y« 
**&>Ky^>*fi^flc^A (B) 1 0 0IS 

»^atb-C. ii«T2— 1 0 0figg|5, »*U<tt2-5 

0a*»O«*Tffl^6tt6. (D) cD^ffl 

[0 10 0] *«^tfflV^W^^7-f >-^f»Wffi14 

(A) , ^^u>- • a-3M/7^ ^ • #^*&^y 
fi^f^z/A (B) , ftfbAI (C) &tf«Mft%tt*J (D) 

tru^ . ^*fi^ft: ztjxcomftM t Ltlt 

xfi/y • fcTW^ • 5-3i^ y -7^-2- / yW^f/W^ >- 
^fi*^*^^^. xf i/y./ptvy'^>^n^y^ 

[0101] ^fc, **««C*5V^T, SWB<©«t5*ffio 

^m-^^^A (b) <D&ft&i o oita^tt, ii 

^2-2 0 Olta, if*U<fi:5-l 5 0&&n<Dm 

^-efflt^io *WCffiv^bti5tw7^y^ 

«bR»Jh#J, HllfftttXI. «©^Ji:^J, 4«ty<r 
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[0102] *&m-em^btiz>*i'7 j >mm^nm 

mm (a) a -2i-i/7^v^*s*y 
(b) jK*ic«?i:te^$*i6* 
ft^j (c) (d) *£b<Dm&m 

[0103] *»w-efflv^6ix**«a»<b«fibr 

/W</K**^h\ ^/V-2,5-^- (tert-^ 

/V^/l/t^rV) — =^>\ 2, 5-^^^/1^-2,5-^- (te 
rt-^^/^/W^-^rv') (tert- 

(tert-^A^</U** V) -3, 3, 5- h y y o 
n-^/W-4,4-fcfX (tert-r/^VW^/V:*-* 

/Ia</U**$/ K> 2, 4-v^ n P-O^^f yW^* 
*i/h\ tert-^f/V^t^V^oyx- K tert- 

[0 10 4] r.;h,&<o5*>* 

2,5-^^^/1-2,5-^- (tert-^^/V^/W^-^f 
V) ^^ri^^, 2,5-v?y ^/l"-2,5- v>- (tert-^^/P 
^/W^-^r-» ^^r-»'-3, 1, 3-tf* (tert-^/l^/W 

2,5-i^^vi'-2,5-^- (tert-:/^/^/^^^) — 

[0105] z<d£? temmi®m<mt*. VL#an± 
flpt»»»tt^y*u^-f >»m (a) , ^^u^- 

o - *U7-f y • J xy*l^#rfA (B) R 

6 5^/W%«±0:/u t?U->- • =*A3J 
CO^CD^AO^ftai 0 0Sfi§Pi-*fUT x il^O. 0 
2-3SfiStf. »^L<J*0. 0 5~lM»i/it*J: 

[0 10 6] SR«#Ji:b-Ctt. 7*/-/u*JlB* 

(A) , xfuy. a -aM/7-fy«#*S#Jxy* 
ffi^#=fA (B) Rtf. jSWWfcXTE'&Stt*, #9 

%£JLh* L< tt6 5^/^%^Li:C0^P tVy - ai^- 



»L-C, ffl#l-2 0fifiSB, fftl<IJ2-15li 

[0 10 7] *»Wfc*5i*TW;, ffiE«tKi8tt^b»^J: 

— S^ZO^f >U*y >^***>J^ N-y ^vWN-4-v?— 
hDVTxiJy, n hny^>-i?>\ i?y*L=~/VtfT— 
isls, V y y 5^ P -/I/^d/^-N, N' -nr-:?^^ UVv^ 

/wo-tfv, Mi7y^>T5U-h, rn^uv^y a 

Su-K ^!Jxfuy^!j3-/v^^^!H/-h, 

W^&f =/w* y ■^-SrlS'&i-* t *s-c* $ G 
[0 10 8] *WB(Oj:5 4ft:^4toSr«v^«ri:(cJ:9, 

■C«>ft**tta|fy*U7-f >«■ (A) ^.n^lxV. 
a-*U7-f ^•IMfettaK^*^***!*^ (B) £ 

[0 10 9] 8015^ J: 9ftSMMm^«v^tt^«tttt^ 

^*y-^— »«xt^*». mett»a«±#i 001 

l«lc»Lt, ji»2fiSS5«T. »*b<ii:0. 3- 
y^/ur * v % 2,4,6- h y (^y^/wr^y) — 

/V^COH^T^^. T/W^^^A, ^-^v^ 

[oiio] *»w^*5tt5tttt*j»«ai*, 2(*}ftti 

■Att. tt*tt#y*u-^-f ^»IB (A) oH^6 3 
o oX;<Diamxh*)s il^ri 50-2 8 ot, u< 

fil 7 0-27 O'C-CfcSo «»l»IBtt, il«:i-2 0 

swwwtt, #w«rtr«»t**j«iiwatt-ci o-i 

00, OOOsec" 1 , If 100^50, OOOse 
c" 1 , »*U<ttl, 000—10, 000sec~\ 
!E^»*U<tt2, 0 0 0 — 7, OOOsec" 1 ^®! 

[0111] 

[Icfc9] 5.5 < 2.2 log X + log Y - log 2 + (T - 1 
80) -5- 100< 6.5 
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"Cfc^, XI4, mtim<DX? V (mm) -C*>*K 

Y14, »ffl«W^Stt**«*W«* (sec" 1 ) X'h 
9. ZI3\ Waft (kg/h) ) t^*tl^#> 

#r>S£ (Y) 14, ft*: 
[0 112] 

[Ki o] y (s e c- 1 ) = [ wmm<D*t V » — 

m ; X (mm) ) X 7t X (1 ^"Cco^^ V — BCft 
( r p s ) ) ] / (✓< U-/W*9fg£ * * y ^-cD^—t 5 w 

v^ir^vh (SlS-fe^^h) «W!)75^ 
(RIB) O*t>|fcl<>»#<0EIB (mm) ) 

[0 1 13] *ftWiZ£tl\L ±3* Ufc»»ft«Wft3Sfc 

iot, MM£4ty *\s?<<^mm (a) t^w^. 

a - 1 1/7 ^ y • !J xy*l^#^ (B) t 

U^y^«dS***L<«:2 0fi*%£Jl±, 

[oi i4] y^ionsis : jRwaitt*^^ h^- 

m^^lCO^JtSf^: 1 0 OmgflURU rtt^O. 5mmX 
0. 5 mmX 0. 5mm^S8itl:i»rLW$:, 
SWCT3 0ml ©S/^o^*1>-i/fc2 3 < C , *C4 8B#. 

OlttM*:^ 9--, M4«) ^lix Jtt*$/* 

(A) olitKCfcat, r*fijE$ft*:S^SE; 

(Y) J t-tZo K»*<D3i^W^ • 

^^•***#y^^*«-&*=fA (b) 
r*jES*tfcla»«* (x) j £-rs 0 y/v^ 
si4, ftos-es^bti^o 

[0 1 15] 

[in] y/^s [Sfi%] = c»jEsnfc*»«* 
(y> /miE^tiit^mmm tx)]xioo 

[0 116] **W©Stt*«^-/H»«-o*ffi 



[0 117] 

[0118] [IMS®****] 

( 1 ) : J 1 S K 6 3 0 1 iCflSftU 2 0 0m 

ft: kg/cm 2 ) o 
(2) J1SK6 3 0 HCWU 2 0 0m 

: %) o 

[oi 19] {Wkm l) ^^w^ • l -zf"r^ • 5- 
^y^- 2-y/w#^^*»**=^A (B-i) 

tr* (2-^^/w-4 -7*- — i-^yf-;v) 
x«(7;u^!>^i:SlSLti. 2$y^9 

h/UxygSoZ rSlfittO. 0 04^;yw/m 

[0120] h/w^^ic 
»Lr5f»^*»^**v*!W*T^»DPLr, TIE 

Zr|$:0. 000 6 7 ;UWml (=0. 6 7 

^f;w7;^^fyj8S (A i«^c«J|CLr) : 0. 
2 0 S y ^e/U/m 1 (= 2 0 0 ^ y y y b/V) 

[0121] (2) m& 

mwmzmtt 1 5 y ^ h/vgt^fyu^ui^ 

^y -r^-2-//^/^^ (tAT TENBJ «ht»V^ 

) t<D&m&*mu (1) coa^Risffl«fflE(o#* 
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;v) £feBfo. 3 !) y h/K ENBO^fvBK (S 
fto. 0 2 y s> h/w/y y YM 59 

[0122] a«*±tta>b«*»rtfc, 

^£&B#2 0 0 y * h/K 1 - 1 5 5 V y 

ffl * / -/W£'>fi8$ap U 

[0 12 3] HilfScoJ: 5 tcb*C, ^^u>- • i --friz 
•ENB*I*#=TA (B-l) ] *S« 

B*2 5 0 gcOft-CWfeixfc.. »6ttfc*a-&#=fA (B 
-l) O«Mt^WT^i- 0 

(i) xf l -^T^f)^ 
H5¥ft<b^;PJt (xfi/y/i-yry) 7 9/2 
1 

(ii) ENBKS<5< 3#*ffil 3 

(iii) i 3 stway i/*'?mfevtcmm*t>& [*>] 

2. 6dl/g 

(iv) 13 C-NMR^^ h/vm5Taal:#t« 
Ta^MltDO. 0 1*i 

(v) Bffi 1 . 1 

(vi) DSCT#*&na;tf7*»E»iftft (Tg) -5 

6t: 

(vii) g 7j* ffiO. 6 7 

[0 12 4] (Hlfefll 1) ^-^u-v • 1 -zZ-rV • 5- 
xfy7 f y-2-/W^^i^^ (B-l) 
4 5fifigB, fcru^a^^sKy-e— (A- 1 ) (MF 
RIO (g/10^) ;SnFP«) 3 0liMt;» 

^ : ffip^^-rr^^nir^PW-S 8 0) (C- 
1) 2 SfiftgU^/^^y-^^rf— tC^ALl 8 O't: 



/V— 2, 5 -is— (tert-y^-y^^^-^rV) ^3r1h 
V] 0. 2 7fiag|5>RU«> f e^^-<^if V (DVB) 
0. 4lM^x.t^>yx/U^t--4 J -C^M^ 
2ttjfUiil:7^- Kit 2 2 Ot-CiS^ 
3®Srtrv\ S^ffite^* hv-M^^y b£'# 

fee 

[0 12 5] ft^T% Z.<n^\/y Y*m^X7\s*$Lte 
*ttSr«HB88fi*tt»cttoTH56U/t. rofSfc*! 

^<^S®|:, 1 3 SX^Oy** V >1g8lfT?805£ 
Lfc&l&#*,g [tj] ^2 8 d l/g^@ig^S7Ky^ 

fuy2 3%ti3 s^eD^ y ^SKE^-ea^Lfca 

RBttX [77] 75*0. 7 3dl/g©ft»^i#9xfi/ 

>7 7as%t^b*^^y^u^jia^ [135*0 
<Df s *»>i8m+vmi£\.±mmii& tni 7. odi 
/g] ^mmnm^xisy^y^^^^^^ntzo 

[0 12 6] %hfitc^^^y>^^>^/v\^ m$i$ 
»tt<o»«SrU-C*3?). B2i:*>vr«#l3l:HeS 
Ix5^7^7^t 1 t Tk^co^ffco 

S^^l 5 0 Oram, ^SI^<DS^^9 o Ommtfc 
*K mi\Z&^X*ftn2<D&nft&&l 5 mm, {RiJgC 
W2 0mm, 7K^0f9^3(OS.$^ 1 Ommtfc!), 

^^lxV*a^gC0ll^fi^3 0 fi mt'fcotc 
[0 12 7] »6>*Lfc#9*7>'^'* ^-*/v-4rW»^K# 

L5o, o 0 om&fe&miKtzm&ftotzo wttK$*,m<D 
ot*« 1 - 2 ) mi \^itKm&xm^it^mmm 

[0 12 8] 
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60 
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33 
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0.36 


0.36 
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53 


53 


53 


Y 




2B00 


3500 


2000 


Z 




50 


30 


100 






238 


271 


209 






6.12 


6.77 


5.38 


























i 95 


66 


52 






690 


450 


350 


(mm) 


1.1 


1.5 


t.9 



[ o i 2 9 ] jf mm : 2 wdf mm, s^/w— &:7^-r 

]) =l—'&5 3 mm 
&&mffllfeUJ£ : Cl/C2/C3/C4/C5/D=140/160/180/220/2 
20/200 CC) 

*1(C*5»5 (1) «T<0£*5*>-Cfc£o 
[0 13 0] 

IS 1 2 ] 5. 5 < 2. 2 log X + log Y - log Z + (T - 
180) -5- 100< 6.5 

CC) ^fcO, X(t 2«M¥ttttft<Z>:*^ y (m 

( s e c" 1 ) -e*>9, zit jfms (k g /h) -e*> 

£o ) 
[0131] 



[Si] ^^^7^-¥>^/vosi»f®i§|-efc^) 0 
[B2] & I* 5 # 9 ;* 9 ^ ir ^*;i>f>mm £ 

1 if 7*7 

2 ^7^7>ft^/VO**S 

3 fctyVU 

4, 16 ^7^S»J^ 
1 1 KT 

i 2 mxy* 

1 3 



[Bi] 



[El 2 ] 
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7n> l^<-i;<r>mz 

(72)?8W# P^OJ % F*-A<#%) 

(72) mm 




4F207 AA03 AA09 AA12E AA45 



AC01 AH17 AH23 KA01 KA17 
KF01 



4J002 AC053 


AE033 


AE053 


AF023 


Anno? 


RAnm 

DrtUUO 


DOUUTT 


DDUOTT 


BB05W 


BB12W 


BB133 


BB14W 


BB15X 


BB17W 


BK003 


CN023 


DA028 


DE148 


DE188 


DE238 


DE268 


DG028 


DG048 


DG058 


DJ008 


DJ018 


DJ038 


DJ048 


DJ058 


DK008 


DL008 


EF057 


EG017 


EH047 


EH147 


EK017 


EK036 


EK046 


EK056 


EK066 


EK087 


FA048 


FA068 


FA108 


FD018 


FD023 


FD027 


FD146 



GJ02 GNOO 
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